[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: NMonos AHatonuit Hukonaesuy

[lomKHOCTb: AnpekTop

[ata nognucanus: 18.09.2026 13:59:24

YHUKanbHbI MPOrpaMMHbIN KIKOY:
1e0c38dccOaee73ceele5c09c1d5873fc7497bc8

[Ipunoxenne 9.3.7

OIIOIT-TITICC3 o cnenuaisHOCTH
11.02.06 TexHuueckas 3KcCIulyaTanus
TPAHCIOPTHOT'O PaJU03JIEKTPOHHOTO

o0opyaoBaHus (110 BUAM TPAHCIIOPTA).

PABOYASA TIPOI'PAMMA YYEBHOTI'O IIPEIMETA
OVYIL.O7T MATEMATHUKA
JJIS CTIeNHAIBHOCTH
11.02.06 Texunuyeckas IKCIJIyaTalUsl TPAHCIIOPTHOTO PAAHO3JIEKTPOHHOI0 000py10BaHUS

(1Mo BMIaM TpaHCHopTa)

Bbazoesas noocomoska
cpedne2o npogheccuoHaIbHO20 00PA306aHUS.

(200 nHauana noocomosexku no YII: 2025)

! PaGouas mporpamMma IOIIEKHT CKETOTHON AKTYAIH3AlMM B COCTABE OCHOBHOM MpOQ)eCCHOHATBHOM 06Pa30BATENIHHOM IIPOrpPaMMbI-
MIPOTrpaMMBbl MOATOTOBKHU crieruaiucToB cpenHero 3BeHa (OIIOII-IIIICC3). Ceenenus 06 akryanuzanuu OIIOII-IIIICC3 BHOCATCS B MUCT
akryanuzauu OITOIT-TITICCS.



COJEP)KAHUE
. IACIIOPT PABOYEI ITIPOTPAMMBI YYEBHOT'O TPEJMETA
. CTPYKTYPA U COJEPKAHUE YYEBHOT'O IPEJMETA

. YCJIOBUSAA  PEAJIM3AIIMU  ITPOI'PAMMBI  YYEBHOI'O
INPEAMETA

. KOHTPOJIb U OHEHKA PE3YJIIBTATOB OCBOEHUA
YYEBHOI'O IPEIMETA

. IIEPEYEHDb UCITIOJIB3YEMbIX METOJOB OBYUYEHUA



1. TACIIOPT PABOYEM NPOT'PAMMBI YYEFHOI'O ITPEJIMETA
OVYIL.07T MATEMATHUKA

1.1. O6aactp npuMeHeHus padoyeii NpOrpaMmsbl
PaGouas nporpamma yue6HOro npeamera OVYIL.07 Marematuka SBISICTCS YacThIO MPOTPAMMBI CPETHETO
(momHOTO) OOmEro odpaszoBanus mo crenuaabHocTH CIIO 11.02.06 TexHW4Yeckas H3KCIUTyaTalHs
TPAHCIOPTHOTO PAIMOAIEKTPOHHOTO 000pYyI0BaHUs (110 BUAAM TPAHCIIOPTA).

Pabouas mporpamma OVIL.07 MatemaTtuka MOKET OBITh HCIOJB30BaHA B MPOQECCHOHATHHON
MOAITOTOBKE, MEPETOATOTOBKE U MOBBIIICHUH KBATH(PHUKAIIMHN paboUYHX MO Ipodeccusim:

19890 DnekTpoMOHTEp 1O 0OCTYKMBAHUIO U PEMOHTY YCTPOMCTB CBSI3U

1.2.  Mecrto yueoHoro npeamera B ctpykrype OIIOII-TIIICC3:

B yuebnpix maanax OITOI-IIICC3 yuebnsiit npeamer OYIL.07 MaremaTHka BXOAUT B COCTaB
0o0mux o001e00pa3oBaTebHBIX YUEOHBIX MPEAMETOB, (GOPMHUPYEMBIX M3 O00S3aTEIBHBIX MPEAMETHBIX
obmacteit ®I'OC cpennero obmero obpazoBanus, it crenuansHocTeit CIIO. C yuérom mpoduis
OCBaMBAaEeMOM CIENHMATBLHOCTU (TEXHUYECKU) TaHHBINA MpeIMeT U3ydyaeTcs yriayOlIeHHO, pealn3yeTcs Ha
1 kypce.

1.3. IlnaHupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOI0 MpeAMeTa:

1.3.1 Iens yueObHOTO TIpeaMeTa — TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS yU4eOHOTO IpeIMeTa.

Pabouas mporpamma oprueHTUPOBaHA HA JOCTH)KEHUE CIEIYIOIIUX IIeNeH:

— (opmupoBanue mpencTaBiIeHUH 00 HAEIX W METOJaX MaTeMaTHKH, O MaTeMaTHKe Kak
YHHUBEPCATBHOM SI3bIKE HAYKH, CPEICTBE MOJICTIMPOBAHUS SIBJICHHUM U MPOIECCOB;

— OBJIQ/ICHUE SI3BIKOM MAaTEMAaTHKH B YCTHOW M MUCHMEHHOW (popMe, MaTeMaTHUECKUMH 3HAHUSIMHU
U yMEHHUSMHU, HEOOXOAUMBIMU Ui HW3YYEHHS] IIKOJBHBIX €CTECTBEHHOHAYYHBIX JAHCIMILIUH,
MIPOJOIDKEHHS 00pa30BaHUs M OCBOSHHS M30paHHON CIENMATbHOCTHA Ha COBPEMEHHOM YPOBHE;

— pa3BUTHE JIOTMUECKOTO MBIIUICHUS, aJIrOPUTMUYECKOM KYJIbTYphl, MPOCTPAHCTBEHHOTO
BOOOpaKEHHUS, MATEMaTHYECKOTO MBIIUICHUS! ¥ MHTYWIIUH, TBOPYECKHX CIOCOOHOCTEH, HEOOXOIUMBIX
U TIPOJIOJDKEHUsT 00pa30BaHMs U JJIi CAMOCTOSITEIIbHOM JIEATEIbHOCTH B 00JaCTH MaTeMaTHKH U ee
MPUIOXKEHUH B OyAylIel npoeccuoHanbHOM AeATeIbHOCTH;

— BOCHHUTAHHE CPEACTBAMHM MAaTEMAaTUKU KYJIbTYpbl JIMYHOCTH Yepe3 3HAKOMCTBO C HMCTOpHEH
pa3BUTHS MaTEeMAaTHKH, HBOJIOIUEH MaTeMaTHYECKUX WACH; TTOHUMAHUs 3HAYMMOCTH MaTeMaTUKU JIJIs
HayYHO—TEXHHUYECKOr o mporpecca.

PesynbTarsl ocBOEHUS yUeOHOTO ITpeIMeTa.

B pe3ynbrarte nu3yueHus MaTeMaTHKH Ha IPO(QUILHOM YPOBHE 00yUarOIUICS TOJKEH:

3HATH/MOHUMATD:

— 3HAYEeHUE MaTeMaTHYeCKOW HAyKM Ul pelleHUs 3a7ad, BOSHUKAIOUIMX B TEOPHM U MPAKTHKE;
IUPOTY W OTPAaHUYEHHOCTh TPUMEHEHHUS MATeMaTHYECKMX METOJOB K aHAINW3y W HCCIIETOBAHHIO
MIPOLIECCOB U SIBJICHUN B MPUPOJIE U OOIECTBE;

— 3Ha4YCHWE MPAKTUKHA W BOIPOCOB, BO3HUKAIOIINX B CaMOW MaTeMaTHKe, s (POPMHUPOBAHUS U
Pa3BUTHS MaTEMaTHUYECKOI HAayKH;

— WJeW PACHIMPEHHS YMCIOBBIX MHOXKECTB KaK CIIOCO0a MOCTPOSHHS HOBOTO MAaTEMAaTHYECKOTO
arrmapara JJis pelleHus MPaKTHUECKUX 3aJad ¥ BHYyTPEHHUX 3a/1a4 MaTEeMaTUKU;

— 3Ha4YeHHEe UJIed, METO0B U PE3yJIbTaTOB alreOpbl U MaTEMaTHUECKOT0 aHaJIM3a JIsl TOCTPOEHUS
MoJIeJIel peasIbHBIX MPOLIECCOB U CUTYaLUH;

— BO3MOYKHOCTH TE€OMETPHH JUIsl OIMCAHMS CBONCTB pPEANbHBIX IMPEIMETOB M WX B3aUMHOTO
pacIoyioKeHus;

— YHHBEPCAJBHBIN XapaKTep 3aKOHOB JIOTHKH MaTeMaTHUECKUX PACCYXIECHUH, HX MPUMEHUMOCTh
B PA3JIMYHBIX 00JIACTSIX YEIOBEUECKO e TeTbHOCTH;

— pasnmuue TpeOOBAaHWH, MPEIBSIBISIEMBIX K OKAa3aTeIbCTBAM B MAaTEMaTHKE, €CTECTBEHHBIX,
COLMAJIbHO—KOHOMHYECKUX U TYMAaHUTAPHBIX HAyKax, HA MPAKTHUKE;

— pOJIb aKCMOMAaTHUKHM B MaTeMAaTHKe; BO3MOXXHOCTb MOCTPOCHMSI MaTeMaTHYECKHX TEOpHil Ha
aKCMOMAaTHYECKOW OCHOBE; 3HAYCHUE aKCHOMATHKH JUIs APYTHX 00JIacTel 3HAHUS U JJIs1 IPAKTUKY;

— BEPOSATHOCTHBIX XapaKTep pa3IUYHbIX MMPOLIECCOB U 3aKOHOMEPHOCTEHN OKPY’KAIOIIEro MUPA.

YucnoBble 1 OyKBEHHBIE BHIPAKEHUS



YMers:

— BBINIOJHATH apU(PMETHUECKHE JICUCTBHS, COYETas! YCTHHIE U MUCbMEHHBIC TPHEMBI, IPUMEHEHNE
BBIUUCIIUTENILHBIX YCTPOUCTB;

— HAaXOAWTh 3HAYCHUS KOPHS HATYPAIbHOW CTENCHM, CTENEHU C PAlMOHAIBHBIM IOKa3aTeleM,
norapudma, UCIONb3ysl MPU HEOOXOAMMOCTH BBIYMCIUTEIBHBIE YCTPONCTBA; MOJI30BATHCS OLIEHKON U
NPUKUAKON MTPU IPAKTHYECKUX pacyeTax;

— MPUMEHSATH MOHATHUS, CBA3aHHBIC C ACTMMOCTBIO LENbIX YUCEN, IPU PEHICHUH MAaTEeMaTHYeCKUX
3ajay;

— HaXOJUTh KOPHH MHOTOYICHOB C OJHOW MEPEeMEHHOH, pacKiIaablBaTh MHOTOWIEHBI Ha
MHOXXHTEIIH;

— BBINONHATH JCHCTBHUS C KOMIUIGKCHBIMM YHCJIAMH, TIOJBb30BAThCS TE€OMETPUYECKOM
MHTEpIIpeTalyeil KOMIUICKCHBIX 4YHCEJ, B MPOCTEHINMX CiIydasX HaXOIUTh KOMIUIEKCHBIC KOPHH
ypaBHEHMH C IeHCTBUTENBbHBIMU KO3 puiineHTamu;

— MPOBOJMTH NMPeoOpa3oBaHUS YHCIOBBIX U OYKBEHHBIX BBIPAKECHHUH, BKIIOYAIOLINX CTEIICHHU,
panuKaibl, JorapumMbl 1 TPUTOHOMETPUYECKUE (PYHKITIH;

UCIIOJIb30BATh MPHOOPETCHHBIC 3HAHUS U YMEHHS B IIPAKTUYECKOH AEATEILHOCTH M ITOBCEIHEBHOM
KU3HH IS

— MPaKTHYECKUX PACYETOB MO (opMysiaM, BKIIIOUask (GOpMYIIbI, COIEpKAIME CTEIIEHH, PaJAUKaIbI,
norapumMbl ¥ TPUTOHOMETPUYECKHE (DYHKIIMH, UCTIONB3YS IPU HEOOXOAUMOCTH CIIPABOYHBIE MAaTEPHAIBI
Y TIPOCTEHIINE BEIYUCIUTEIbHBIC YCTPOHCTBA;

— IpUOOPETEHUS MPAKTUIECKOTO OIBITA NEATEILHOCTH, MPEANIECTBYIOMEH MPOpECCHOHATBHOH, B
OCHOBE KOTOPOI1 JISKHT JaHHBIA y4eOHBII MTPeaMeT.

OyHKIMH U TpaduKu

YMeTs:

— ONpenenaTh 3HaueHHe (PYHKIHMU M0 3HAUEHUIO apryMeHTa IpU paziIMYHbIX crioco0ax 3aJaHus
INZEINIVIH

— CTPOUTH IpaUKU U3y4YEHHBIX (PYHKIIHH, BHIIOIHATH MpeoOpa3oBaHus rpapUKOB;

— ONUCBHIBATH 10 rpaduky U 1o ¢popmysie MoBeieHHe U CBONCTBA (DyHKIIHIA;

— pemiath ypaBHEHHUS, CUCTEMbl YpaBHEHUW, HEPABEHCTBA, WUCIIOJIb3Yys CBOMCTBa (QYHKUUN M HX
rpaduyecKue npeicTaBIeHus;

MCIIOJIb30BaTh IPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECKOM 1€ATE€IbHOCTU U TTOBCETHEBHOM
KU3HU JJIS:

— OIIMCAaHMSI U UCCIIEIOBAHMS C MMOMOIIBI0 PYHKIMH peaibHbIX 3aBUCUMOCTEH, IPEICTaBIECHUS X
rpaduuecKu; HHTEpIpeTau rpa(UKOB pealbHbIX MPOLIECCOB;

— NMPUOOPETEHNS MPAKTUYECKOTO OIbITA A€ATEIbHOCTH, MIPEALIECTBYIONIEN TPodeccnoHabHOM, B
OCHOBE KOTOPOH JIS)KUT JaHHBIA y4eOHBIN MpeaMET.

Hauana maTemaTtuueckoro ananmsa

YMers:

— HaXOJUTb CyMMY O€CKOHEYHO yObIBAIOIIEH reOMETPHUECKON MPOrPeCcCuu;

— BBIYUCIATH NPOU3BOJHBIE M INEPBOOOpasHbIE DJIEMEHTApHBIX (YHKIMN, MPUMEHss IMpaBHiia
BBIYHCIICHUS IPOU3BOAHBIX U IEPBOOOPA3HBIX, UCIOIb3YsI CIIPAaBOYHBIE MaTEPHUAIIBI;

— HcenenoBaTh GYHKIUU U CTPOUTH UX I'paUKU C TOMOIIIBIO TPOU3BOIHOIM;

— pemarth 3a/1a4y ¢ MPUMEHEHUEM YpaBHEHUS KacaTelbHOU K rpaduKy G yHKIUY;

— pelaTh 3a/1a4M Ha HaX0xX/IeHHe HauOOoJIbIIeTr0 U HAMMEHbBINEro 3HaueHHs QyHKIIMH Ha OTpPE3Ke;

— BBIYUCJIATH IJIOIA/1b KPUBOJIMHEWHOM Tpamnenuy;

UCMOJb30BaTh MPUOOpPETEHHbIE 3HAHUS W YMEHUS B IPAKTHUECKOW JEATEIbHOCTH U
MOBCETHEBHOM KU3HU JUISL:

— peLICHHs TEOMETPHUECKUX, (PU3HMUECKUX, SKOHOMUUECKUX U JPYTrUX NPUKIAIHBIX 3371a4, B TOM
qucie 3a7ad Ha HauOoJsiblIMe M HAaUMEHbLIME 3HA4eHUs C INPUMEHEHHMEM ammapara MaTeMaTH4ecKOro
aHaln3a;



— MPUOOPETEHUs MTPAKTUIECKOTO OMBITA JIEATEIBHOCTH, MPEIISCTBYIONICH MPodeCCHOHATBHOM, B
OCHOBE KOTOPOM JICXKHUT JaHHBIA yU€OHBIN MpeIMeET.

VYpaBHEHUS U HEPABEHCTBA

YMers:

— pemaTh palnMOHAJIbHBIC, TMOKa3aTeJbHbIE M JIorTapu(MUYECKHE YpaBHEHUS M HEPAaBEHCTBA,
HpPPALMOHAIIBHBIE U TPUTOHOMETPUUYECKHUE YPABHEHUS, UX CUCTEMBI;

— JI0Ka3bIBaTh HECIIO)KHBIE HEPABEHCTBA;

— pemarb TEKCTOBBIE 33Jaud C [IOMOULIbIO COCTaBJIEHUS YPaBHEHUW, W HEPABEHCTB,
UHTEPIIPETUPYSI PE3YNIBTAT C YIETOM OTPAaHUUYEHUI YCIIOBUS 33]1a4H;

— n300pakaTh Ha KOOPJAMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUIl U HEPABEHCTB C
JBYMsI IEPEMEHHBIMU U UX CUCTEM.

— HaXOAUTh NPUOIMIKEHHBIE PEIICHUS] YPAaBHEHUI U UX CHCTEM, UCIIONb3Ysl rpaQUuecKuii METoI;

— pemarb ypaBHEHHS, HEPABCHCTBA W CHCTEMBI C IPUMEHEHHEM TIpaUUYecKuX IMpeICTaBICHHH,
CBOMCTB (DYHKIIMIA, TPOU3ZBOIHOM;

UCIOJIb30BaTh IMPUOOPETEHHbIE 3HAHWA M YMEHHUA B MPAKTUUYECKOW JIEATENbHOCTH U
MMOBCEIHEBHOM XKU3HU IS

— MOCTPOEHUS U UCCIIE0BAaHUS IPOCTENIINX MAaTEMAaTHUYECKUX MOJIETIEH;

— MPUOOpPETEHUs MIPAKTUIECKOTO OMBITA JIEATEIBHOCTH, MPEIIECTBYIONIEH MpodecCHOHATbHOM, B
OCHOBE KOTOPOH JIC)KHUT JaHHBIA y4eOHBIN TPEAMET.

DneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUU BEPOSITHOCTEH

YMmers:

— pelarb npocTeiie KOMOMHATOPHBIE 3a/la4ld METOJIOM Iiepebopa, a TaKKe C UCIOIb30BaHUEM
n3BECTHBIX (popmyn, Tpeyronbpauka [lackans; Berauciars koddduuuentsl ounoma HetoToHna o hopmyie
U C UCHOJIb30BaHUEM TpeyroyibHuka [lackans;

— BBIYHCISITh BEPOSITHOCTH COOBITHI Ha OCHOBE IOJICYETA YUCIIAa MICXOI0B (IPOCTEHIIINE CITydan);

UCMOJb30BaTh MPUOOPETEHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOM JEATENbHOCTH U
TTOBCETHEBHOM KU3HU IS

— aHaJM3a PeAIbHBIX YHCIOBBIX JAHHBIX, MPEJICTABICHHBIX B BHUJE AMarpamm, rpadukoB; s
aHanmn3a HHQOPMAIMH CTATUCTHYECKOTO XapaKTepa;

— nproOpeTeHus MPAKTUYECKOTo ONbITa AEATEIbHOCTH, IPEIIIECTBYIONIEH NMpodhecCHOHaIbHOMN, B
OCHOBE KOTOPOM JIEKUT JaHHBIN y4eOHBIN MpeIMeT.

I'eomerpus

Ymers:

— COOTHOCHUTBH IUIOCKHE T€OMETpUYECKHe (PUTypBhl U TpeXMEpHble OOBEKTHI C MX OMHMCAHUSIMH,
yepTeKaMH, H300paKECHUSIMH; pa3indyaTh U aHAJIM3UPOBATh B3aUMHOE PACIIONOKEHUE PUTYD;

— M300paxkaTh TeOMeTpUYEeCKHe (PUTYPBI U Tella, BBITOIHATE YePTEXK M0 YCIOBHIO 3a/1a4H;

— pemaTh reOMETpUYECKHEe 3aJadyM, ONUpPasCh HA W3YYEHHBIE CBOWCTBA IJIAHUMETPUYECKHUX H
CTepeoOMEeTpUYeCKUX (GUIYyp U  OTHOUIEHMH MEXIy HHUMH, NpUMEHss anreOpandeckuii
TPUTOHOMETPUYECKUH ammapar;

— IIPOBOJIUTH JTOKA3aTEJIbHBIEC PACCYKICHHUS [IPU PELICHUH 3a/1a4, JI0Ka3bIBaTh OCHOBHBIE TEOPEMBI
Kypca,

— BBIYHMCIATH JIMHEHHbIE 3JIEMEHTHl U YIJIbl B MPOCTPAHCTBEHHBIX KOHPHUIypanusx, oObeMbl U
IJIOLIA/IA TOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJ M UX MPOCTEUIINX KOMOMHAIIMIA;

— IPUMEHATh KOOPAMHATHO—BEKTOPHBIM METOX I BBIYUCIICHUS OTHOLUICHHUM, PAaCCTOSHUU U
YTJIOB;

— CTPOUTH CEYECHHUSI MHOTOTPAaHHUKOB M U300pakaTh CEUCHHUS TeJl BPAILCHUS:

UCIOJb30BaTh MPUOOPETEHHBbIE 3HAHUS W YMEHUS B IPAKTUYECKOM JEATENbHOCTH U
IIOBCEIHEBHOM KU3HU JUIA:

— Hccrael0BaHus (MOAETUPOBAHNS) HECTIOXKHBIX MPAKTUUECKUX CUTYyalluii HA OCHOBE M3YyYEHHBIX
(dbopMmyI 1 CBOUCTB Quryp;



— BBIYUCIICHUS JUTUH, IJIOMaed U 00beMOB peajbHBIX OOBEKTOB MPU PEUICHUH MPAKTUYCCKHX
3aJ1a4, UCIOJIb3YS IPU HEOOXOIMMOCTH CIIPABOYHUKHU M BBIYUCIIUTEIbHbBIE YCTPONCTBA;

— MPUOOPETEHUS MTPAKTUIECKOTO OMBITA JISATEIBHOCTH, TPEIICCTBYIONICH MPOdECCHOHATBHOM, B
OCHOBE KOTOPOM JICXKUT JaHHBIA YU€OHBIN MpeIMeT.

1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4eOHOTO IIpeaMeTa!

OcoOoe 3HaueHue y4eOHBI mpeaMeT uMeeT Mpu (HOPMUPOBAHMM U PA3BUTUHU OOLIUX H
npodeccCHOHATLHBIX KOMIICTCHIIUH.

Kox v HanmenoBanue
(popmupyembIX
KOMIIeTeHITH I

IlnanupyeMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa

.JII/I‘lHOCTHbIe, MeTalpeaAMETHLIC

MpeamerHbie

OK 01. Beibupats ciocoOsl
penieHus 3a1a4
po(hecCHOHATTLHOM
JIeATEIbHOCTH IPUMEHUTEIBHO K
pa3IM4YHBIM KOHTEKCTaM

— FOTOBHOCTB K TPYZy, OCO3HAHUE

EHHOCTH MacTepCTBa,
TPYAOIO0HE;
— TOTOBHOCTh K  aKTHBHOM

JESITEIbHOCTH  TEXHOJIOTHYECKOM
U COIMAIILHOW HAaIlpaBJICHHOCTH,
CIIOCOOHOCTh WHHUIIUAPOBATH,
IUTAHUPOBaTh U CaMOCTOSITEIIBHO
BBIMOJIHATD TAKYIO ICATCIIBHOCTD;
— MHTEpeC K pa3jinyHbIM chepam
npodeccnoHaTBEHOM
NeSITeIIbHOCTH,

OsiaieHne yYHHBepCAJTbHBIMHU
Y4eOHBIMH T03HABATEIbHBIMH
AefCTBUSIMU:

a) 0a3oBble JIOTUYECKHUE
JEUCTBUA:

- CaMOCTOSITEILHO
(hopMynupoBaTh u
aKTyallu3UpOBATh npobiemy,

paccMarpuBaTh €¢ BCECTOPOHHE;
— YCTaHaBJIMBATh CYIICCTBCHHBIH
INpU3HAaK WJIHW OCHOBAaHUA IJid

CpaBHEHHUS, KIacCU(PUKAUU U
0000IICHHS;

— OTIpeIeTISATh LeJIn
JIEATENHHOCTH, 3a/1aBaTh
napamMeTppl W KPUTEPUU  HX
JTOCTU)KCHMUS,

— BBISBIISITH 3aKOHOMEPHOCTU H
NIPOTUBOPEYUS B

paccMaTpuBaeMbIX SIBICHUSX;
—  BHOCHUTh  KOPPEKTHBHI B
JIEATEIIbHOCTD, OILICHUBATh
COOTBETCTBHE pe3yJIbTaToB
LIEJIsIM, OIICHHUBATh PUCKH
MMOCJIEJCTBUI AeATEIBHOCTH;

- pa3BHUBAThH KpeaTHBHOE
MBIIIJICHHUE pH pelIeHnn
KHU3HEHHBIX po0IeM

0) 6a30BBIC  HMCCIIEIOBATEIHLCKUE

—BJIa/IETh METOJAMHU
JI0Ka3aTeNbCTB, AITOPUTMAMHU
pelieHus 3a/1a4; yMeHue
(GopMynupoBaTh OIpeesIeHHs,
AKCHUOMBI U TEOPEMBI, IPUMEHSTh
UX, IPOBOJMTH JOKa3aTelIbHbIE
paccy X AeHHsI B XO/1€ PELICHUS
3ajay;

— YMETh OTIEpUPOBAThH
HOHATHUSAMU: CTEEHb YHCIIA,
norapudm gucia; yMeHHE
BBINOJIHATH BBIYUCIICHUE
3HaYEHUH U peoOpa3oBaHUs
BBIPa)KEHU CO CTENEHAMU U
norapudmamu, npeodpazoBaHus
JIpOOHO—pallMOHATBHBIX
BBIPAKECHHI;

— YMETb ONEepUpOBaTh
NOHSATHSMH: PAllMOHATIBHBIE,
UppalroHaIbHbIE,
MOKa3aTelbHbIE, CTEIIEHHBIE,
JorapupmMuyUecKue,
TPUTOHOMETPHUYECKUE YPAaBHEHHS
Y HEPaBEHCTBA, UX CUCTEMBI,

— YMETb ONEepUpPOBaTh
HOHATHAMM: (DYHKIIHS,
HemnpepbIBHas PYHKIINS,
POM3BOJIHAS, TEPBOOOpa3Has,
ONpEJIETICHHBIN UHTETPAN;, YMETh
HaXOJUTh MPOU3BOHbIE
3JIEeMEHTapHBIX (YHKIINH,
UCTIONB3YS CIIPaBOYHbBIE
MaTepuabl; UCCIEI0BaTh B
HOPOCTEHIINX CAydasix QYHKIUU
Ha MOHOTOHHOCTb, HAXOTUTh
HauOOJIbIINE U HAUMEHbIIIHNE
3Ha4eHUsl QYHKLUUH; CTPOUTh
rpaduKyd MHOTOUJICHOB C
UCIIOJIb30BaHUEM arnapaTa
MaTeMaTHYECKOT0 aHAIIN3a;
IPUMEHSTh IPOU3BOIHYIO IIPU
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JEUCTBHUS:
— BIJIQJIETh HABBIKAMHM Yy4eOHO—
HCCIEA0BATENIBCKOM U NMPOEKTHOU

JeATSILHOCTH, HaBbIKAMHU
paspereHus mpoodieM;

— BBISIBIISITH NPUYHHHO—
CIIC/ICTBCHHBIC CBSI3U u
aKTyaJIU3UPOBATH 3aj1ady,
BbIJIBUT'ATh THUIIOTE3Yy €C PCUICHU,
HAXOJIUTh apryMeHThI TSt
JI0Ka3aTeIbCTBA CBOUX
yTBEPXKICHHH, 3a71aBaTh

rapaMeTpsl U KPUTEPUU PELLICHHUS;
— aHAJIM3UPOBAThH IIOJyYCHHBIC B
xone peleHus 3a1a4u
pe3yabTaThl, KPUTHYECKH
OLICHUBAaTh HUX JOCTOBEPHOCTB,
IIPOTHO3UPOBAaTh WU3MEHEHHE B
HOBBIX YCJIOBUSIX;

—yMETb IEPEHOCUTh 3HAHHUS B

[M03HABATEIbHYIO "
MPaKTHYECKYIO obmactu
KHU3HECACATCIIbHOCTH,

— yMETh HWHTETPHPOBATH 3HAHHUS
n3 pa3HI)IX Hpe}lMeTHI)IX
oOJacreii;

— BBIIBUT'AaTh HOBBIC naceu,
npejyiarath OpPUTHHAJIBHBIC
IIoaX0abl 158 peHIeHI/Iﬂ,

CIOCOOHOCTh HUX MCIOJIB30BAHUS
B MO3HABATEIbHOU U COLIMAJILHOU
MPAaKTUKE

pelIeHNH 3a1a4 Ha TBU)KEHUE,
peaTh NpaKTHKO—
OpPUEHTHUPOBAHHBIC 3a/1a41 Ha
HauOOJIbIINE U HAUMEHbIIHE
3HA4YEeHHUs1, HA HAXOXKJCHUE TTYTH,
CKOpPOCTHU M YCKOPEHHS;

— YMETh ONIEpUPOBAThH
HNOHATUSAMU: pallMOHaIbHAS
byHKIUMS, TOKa3aTeNbHAS
GbyHKIMS, CTeTIeHHAsT QyHKIINS,
Jorapudpmuueckas GyHKIus,
TPUTOHOMETPUUYECKHE (DYHKIMH,
oOpartHbie GYHKINU; yMEHHUE
CTPOUTH TPaPUKH U3YUYEHHBIX
(GyHKIUH, HCTIOTB30BATh TPAPUKH
IpY U3y4eHUHU IPOLIECCOB U
3aBUCUMOCTEH, IIPH PELICHUHU
3aJa4 U3 ApYrux y4eOHbIX
IIPEIMETOB U 33/1a4 U3 peabHON
KHU3HH; BBIpAXaTh GOpMyIaMu
3aBHCUMOCTH MEXKIY
BEJINYMHAMU;

— YMETb pemaTh TEKCTOBbIC
3aJ]a4ud pPa3HbIX TUIIOB (B TOM
YrcIie Ha TPOIIEHTHI, IOJU H
YacTH, Ha JIBKEHHE, paboTy,
CTOMMOCTH TOBapOB H yCIYT,
HAJIOTH, 3a]1a4i U3 00JIacTH
yIIpaBJICHUS TUIHBIMA U
ceMeHHBIMU (PUHAHCAMMU);
COCTABIISATH BBIPKEHUS,
YpaBHEHMsI, HEPAaBEHCTBA U MX
CHCTEMBI TI0 YCIIOBHIO 33]1auH,
UCCIIeI0BaTh MOJyYeHHOE
peleHre U OleHNBATh
IPaB/JON01I00HOCTh PE3YJIbTATOB;
— YMETh OTIEpUPOBATH
HOHSATHSIMH: CpeJlHEe
apudmeTnyeckoe, MeJuaHa,
HauOoJIbIIIee U HAUMEHbIIIEe
3HAYCHUs, pa3Max, AUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE
YHCIIOBOTO Habopa; yMeTh
U3BJIEKaTh, UHTEPIPETUPOBATH
nH(pOpMaINIO, MPEICTaBICHHYIO
B Ta0MIaX, HA JUarpaMmax,
rpadukax, OTpaskaroryro
CBOWCTBA pealIbHBIX MPOLIECCOB U
SBJICHUI; IPEACTaBIIATh
UH(POPMALIUIO C TIOMOLIBIO
Ta0JHI] ¥ THarpamm;
UCCIIEIOBATh CTATUCTHYECKUE




JaHHBIE, B TOM YHCJTIE C
MpUMEHEHHEM IpaduyecKuX
METO/IOB M SJIEKTPOHHBIX
CPEICTB;

— YMETbh ONEpUPOBAThH
MNOHATUSMU: CIIy4alHbIN ONBIT U
CIIy4aifHOE COOBITHE,
BEPOATHOCTH CITy4alHOTO
COOBITHSI;, YMEHHUE BBIYHCIISATH
BEPOSATHOCTH C UCIIOJIb30BAHUEM
rpau4ecKux METOJIOB;
IPUMEHSTH (POPMYIIBI CIIOKEHUS
Y YMHOKEHHUS BEPOSTHOCTEN,
KOMOWHATOPHBIC (DAKTHI U
(OpMyIIBI TP pEIICHUH 3a]1a4;
OILICHUBATh BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO
CO CIIy4YailHBIMU BEJIMYUHAMU;
YMEHHE MTPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIITUX
YHCell B IPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

— YMETh OTIEpUPOBATH
HNOHSITUSMHU: TOYKA, TIpsiMas,
TUTOCKOCTB, MPOCTPAHCTBO,
JBYT'PAaHHBIN yTOJI,
CKPEIINBAIOIINECS MPSIMBIE,
napauienbHOCTh U
MIEPIICHIUKYISIPHOCTD TIPSIMBIX
IUIOCKOCTEH, yroa Mexay
MPSIMBIMH, YTOJI MEXKTY TIPSMOM 1
IUIOCKOCTBIO, YTOJI MEXTY
TUTOCKOCTSIMH, PACCTOSIHUE OT
TOYKH /10 TJIOCKOCTH, PACCTOSIHHUE
MEX]Ty MPSMBIMH, PACCTOSTHUE
MEXY TUIOCKOCTSIMH; YMEHHE
WCTIOJIH30BATh TIPU PEIICHUH
3a/1a4 u3y4eHHbIe (PaKThHI U
TEOPEMBI ITITAHUMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIoIlIEero MUpa;

— YMeTh ONEepUpPOBAThH
MTOHATHSMH: MHOTOTPAHHUK,
cedeHre MHOTOTpaHHHKa, KYO,
napajuiesienunesa, npusma,
nupamuia, Gurypa u
MTOBEPXHOCTDH BPAICHHS,
WIMHIP, KOHYC, 11ap, cdepa,
cedeHus (Urypsl BpalleHus,
IUIOCKOCTB, Kacatomasics cepsl,
WIMH]pPA, KOHYCA, MIIOIIab
MOBEPXHOCTH MTUPAMU/IBI,




PU3MBI, KOHYCA, [IIAHIPA,
iomazas chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO
napasuiesienumnen1a, TupaMubl,
NPU3MBI, HWINHAPA, KOHYCa,
nrapa; yMeHue u300paxarb
MHOTOT'PAaHHHUKH U TIOBEPXHOCTH
BpaIlleHUs1, UX CEUCHHUS OT PYKH, C
MOMOIIBIO YEPTEHKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEeICTB; YMEHHUE PAaCIO3HABATh
CUMMETPHUIO B IPOCTPAHCTBE;
yYMEHHUE pacro3HaBaTh
MPaBUJIbHbIE MHOTOIPAaHHUKY;

— YMETh OTIEpUPOBATH
MOHSITUSIMU: IBUKCHHE B
IPOCTPAHCTBE, MOI00HbIC
¢burypsl B IpOCTPaHCTBE;
UCTIOJIB30BaTh OTHOLICHUE
IUIONIA/Iel TOBEPXHOCTEH U
00BEMOB MOAOOHBIX (GUTYp TIPU
pellleHnH 3a]1a4;

— YMEThb BBIYUCIISITH
TreOMETPUUYECKUE BETMUUHBI
(nnvHa, yrou, miomaab, 00beM,
IUIOIA/b TOBEPXHOCTH),
UCTIONB3YS H3y4YeHHbIE (DOPMYITBI
U METOJIbL;

— YMETh OTIEpUPOBATH
MOHSITUSMHU: TIPSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, KOOPIMHATHI
TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKAISIPHOE
IPOU3BEICHUE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB,
IPOM3BEACHUE BEKTOPA Ha YHUCIIO;
HaXOJIUTh C MTOMOIIBIO
U3YYEHHBIX (DOPMYII KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSHUE
MEXy IBYMSI TOUKAMU;

— YMeTb BBIOUPATh ITOAXO SN
U3yYEHHBII METOJ IS peIeHUs
3aJauu, pacIio3HaBaTh
MaTeMaTuueckue (GakThl U
MaTeMaTHIeCKHEe MOJICIH B
HOPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B UCKYCCTBE; YMCHHE
MPUBOIUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTU4YeCKON HAyKH.

— YMETh ONEpHUPOBATh




HOHSTUSMMU: OIPEJEIICHNUE,
aKCHUOMa, TeopeMa, CIIEACTBHUE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE
(bopMyIHPOBKH; YyMEHUE
dbopMyIMpoBaTh 0OOpPATHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHUE,
IPUBOUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh
METO/1 MaTeMaTU4ECKOM
UHYKIH; TPOBOTUTH
JI0Ka3aTelbHbIE PACCYKICHUS
IIPU PELICHUH 3aj]a4, OLIEHUBATh
JIOTMYECKYIO IIPABUIBLHOCTb
pacCyXJIeHHH;

— YMETb ONEepUpOBaTh
HOHSITUSIMH: MHOXXECTBO,
IOJJMHOECTBO, ONEPALIUU HAJl
MHO’KECTBAaMU; YMEHUE
UCII0JIb30BaTh TEOPETHUKO—
MHO>KECTBEHHBIN anmnapar aJs
OIHCaHMsI peabHbIX IPOLIECCOB U
SIBJIGHUI IIPU PEILIEHUU 3a]a4, B
TOM YMCJIE U3 APYTUX y4eOHBIX
IPEIMETOB;

— YMETb ONIEpUPOBAThH
HNOHSTUSIMU: Tpad, CBI3HBIN rpad,
JiepeBo, LUK, Tpad Ha
IUIOCKOCTH; YMEHHE 33/1aBaTh U
OTHCBIBATH Tpadbl pa3IMUHBIMU
CIoco0aMu; UCIOJIb30BaTh rpadbl
IpY PELICHNH 33/1a4;

— yMeTb CBOOO/IHO OTIEPUPOBAThH
HNOHSTHUAMM: COUYETaHUE,
NePECTaHOBKA, YNCJIO COYETaHHH,
YHCII0 IePECTaHOBOK; OMHOM
HeroToHa; yMeHue npuMeHsTh
KOMOUHATOpHBIE (DaKThI U
paccyXaeHUs Il pelIeHus
3aja4;

—yMETb ONEPUPOBATH MOHITUSIMHU:
HaTypaJIbHOE YHUCIIO, LIEJI0E
YHCII0, OCTATOK MO0 MOAYJIIO,
palMOHAILHOE YHCIIO,
HppalOHAIbHOE YUCIIO,
MHO€eCTBa HaTypaJIbHBIX,
LEeJbIX, pAllHOHATbHBIX,
JNENCTBUTENBHBIX YHCET; YMEHUE
UCIIOJIb30BaTh MPU3HAKU
IEJIMMOCTH, HAaUMEHBIIINH OOIINHi
JIeTUTeNb U HauMeHblIee o01ee
KpaTHoe, aroput™ EBknnnaa npu
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peIIeHNH 3a]a4; 3HAKOMCTBO C
pa3IMYHBIMU [TO3ULIOHHBIMU
CHCTEMaMH CUHCIICHUS;

— yMeTb CBOOOJIHO ONEpUPOBATH
HNOHSATHSMH: CTETICHB C LIEIBIM
1oKa3aresieM, KOpeHb
HATYpaJIbHOH CTENEeHHU, CTEIICHb C
palMoHaIbHBIM I0KA3aTeNIEM,
CTEIEHb C ACUCTBUTEIbHBIM
(BemeCcTBEHHBIM) TIOKA3aTeleM,
Jorapugm ymucia, CHHYC, KOCHHYC
Y TaHT'€HC IPOU3BOJIBHOIO YUCIIA;
— YMETbh ONEpUPOBAThH
HOHATUSMU: TOXKIECTBO,
TOXKJIECTBEHHOE ITPeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO,
CUCTEMa ypaBHEHUH U
HEpPaBEHCTB, PABHOCUIBHOCTb
YpaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHBIE,
UppalroHaIbHbIE,
HOKa3aTesbHbIC, CTEIIEHHBIE,
JorapupMUUECcKue,
TPUTOHOMETPUUYECKHE YPaBHEHHUS,
HEpaBEHCTBA M CUCTEMBI; YMEHHE
pelaTh ypaBHEHMs, HEpaBEHCTBA
¥ CHCTEMBI C TTIOMOIIBIO
pa3JINYHBIX IPUEMOB; pellaTh
ypaBHEHHS, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTpoM;
NPUMEHSTh YPaBHEHHS,
HEpaBEHCTBA, UX CHUCTEMBI JIJIs
pelIeH s MaTeMaTHIEeCKHX 3a/1a9
¥ 3a/1a4 U3 pa3JIn4HbIX oOsacTen
HayKHU U PEAIbHOW KU3HH;
—yMeTh CBOOOJHO ONEPUPOBATH
MOHATHAMU: TpapuK GyHKIUH,
oOpartHast pyHKIUS, KOMIO3HIIUS
byHKIMH, TUHeHas QyHKIN,
KBaJpaTH4Has QYHKLHS,
cTereHHast PyHKIHUS C TENTbIM
nokasareseM,
TPUTOHOMETPHUYECKHIE (DYHKIIHH,
o0OpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIIMH, TOKa3aTebHAS U
Jorapudmuueckas GpyHKIUY,
YMEHHE CTPOUTH TpaduKu
(GyHKLUH, BHITIOTHATD
npeoOpa3zoBanus rpaduKoB
byHKIH;

YMEHHUE UCIIOJIb30BaTh rpauKu
GyHKUMHT 1151 U3y4eHUs!
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IIPOLIECCOB U 3aBUCUMOCTEN IIPU
pelLleHNH 3a/1a4 U3 APYrux
y4eOHBIX IPEAMETOB U U3
peanbHOMN )KU3HU; BBIPAKaTh
dbopMyiaMu 3aBUCUMOCTH MEXKIY
BEJINYMHAMY;

yMEHHUE CBOOOIHO ONEpUPOBAThH
HOHATUSAMM: YETHOCTb (DYHKLIUH,
HNEePUOIUIHOCTD (DYHKIINH,
OTPaHUYEHHOCTh (PYHKLIUH,
MOHOTOHHOCTH (DYHKITHH,
AKCTpeMyM (DYHKIIUH,
HanOoJIbIIIee M HAUMEHBIIIEEe
3Ha4YeHus QyHKLIUU HA
POMEXKYTKE; YMEHHUE ITPOBOIUTH
uccienoBaHue QyHKINH;
YMEHHE HCIOJIb30BaTh CBOMCTBA
u rpaduku QyHKIUN A7s
peleHys ypaBHEHHI, HEPAaBEHCTB
U 3a/1a4 C IapaMeTpaMu;
n300paxarb Ha KOOPAMHATHOMN
IUIOCKOCTH MHOXKECTBA peIleHUH
YpaBHEHUM, HEPABEHCTB U UX
CHCTEM;

— yMeTb CBOOO/IHO OTIEPUPOBATh
HOHSATHAMMU:
MIOCJIEIOBATENBHOCTb,
apudMeTHuecKas porpeccus,
TeOMeTpHYECKas IPOTPeccus,
0ecKOHEeUHO yObIBaroIIas
reoMeTpUYIECcKas IIPOTPecCus;
yMEHHE 3a/1aBaTh
MIOCJIEIOBATEIBHOCTH, B TOM
YHcIie ¢ TOMOIIbIO
PEKYPPEHTHBIX POPMYIT;

— YMETb ONEepUpOBaTh
MOHATHSIMU: HEMTPEPHIBHOCTH
(GyHKLIMHU, aCUMITOTHI rpaduka
GbyHKIMY, TIepBas U BTOpast
pOM3BOIHAS (PYHKIUH,
reoMeTpuUYecKuil U Gu3NIecKuit
CMBICJI IPOU3BOTHOM,
riepBooOpasHasi, OrpeaeICHHBIN
MHTETpal; yMEHUE HaXOUTh
aCUMINTOTHI rpaduka QyHKIMHY;
YMEHUE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, TIPOU3BEICHUS, YACTHOTO
¥ KOMITO3UIINU (PYHKIIUH,
HaXOJUTh YpaBHCHHE
KacaTeJIbHON K TpaduKy
$yHKumMH;

YMEHHUE UCIIOJIb30BaTh
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MPOU3BOTHYIO JUTSI UCCIIEIOBAHUS
GbyHKIMH, U1 HAXOXKACHUS
HAWTYYILero peeHus B
MPUKIATHBIX, B TOM YHCIIE
COLMAIbHO—KOHOMHYECKUX U
buznyeckux 3anayax, As
OTIpeIeNIeHUs] CKOPOCTH U
YCKOpEHUS; HaXOAUTh IJIOUIAId U
00BeMbI (PUTYP ¢ TOMOIIBIO
MHTErpaJia; IPUBOIUTH PUMEPHI
MaTeMaTH4eCKOT0
MOJICTUPOBAHUS C IOMOIIBIO
g depeHIMaTbHBIX YPaBHEHHUI,
— YMETh ONEepUPOBAThH
HOHSATHSAMH: KOMIUIEKCHOE YHCIIO,
COTPSIKEHHBIE KOMIUIEKCHbBIE
qrcia, MOIyJIb U apTyMEHT
KOMIUIEKCHOTO 4yKcia, popma
3aMMCy KOMIUIEKCHBIX YHCell
(reomerpuyeckas,
TPUTOHOMETPHYCSCKAS U
anrebpanyeckas); yMeTh
MIPOU3BOIUTH APU(METHICCKIEC
JEHCTBUS C KOMITJIEKCHBIMU
YHUCIIAMU; TTPUBOTUTH IIPUMEPHI
UCTIONIb30BaHUsI KOMIUIEKCHBIX
qrcen,

— YMeTb CBOOO/IHO ONEpHPOBATH
HOHSATHSIMH: CpeTHEe
apudmeTnyeckoe, MeauaHa,
HauOoJIbIlIee U HAUMEHbIIIEe
3HAUEHUSs, pa3Max, AUCIIEPCHUs,
CTaHJapTHOE OTKJIOHEHHE JJIS
OTIMCAHUS YUCIOBBIX JIAHHBIX;
YMEHHUE HCCIIEI0BATH
CTaTHUCTUYECKHUE IaHHBIE, B TOM
qrcIie ¢ IPUMEHEHUEM
rpaduuecKux METOIO0B U
AJIEKTPOHHBIX CPEJICTB;
rpaduuecKy UCCle0BaTh
COBMECTHBIE HAOIIOIEHUS C
MOMOIIIBIO AHATPAMM
pacceuBaHus U JTUHEUHOMN
perpeccuy;

— YMeTh HaXOJUTh BEPOSTHOCTH
COOBITHIA C UCTIONB30BAHUEM
rpauyecKux MEeTo0B;
MPUMEHSTH JUIS PEIICHUS 33129
(bOpPMYJIBI CTTOKEHHS 1
YMHOKECHHS BEPOATHOCTEH,
bopMyIy MOITHON BEPOSTHOCTH,

dopmyny bepnymu,
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KOMOWHATOpHBIE (DaKThI U
(dbopMyIIbI; OLIEHUBATH
BEPOSATHOCTH PEAJIbHBIX COOBITUI;
YMEHUE ONEPUPOBATH
MOHATHUSAMH: CIIydarHast
BEJIMYMHA, paCIpeIeIICHHE
BEPOSITHOCTEU, MATEMATHUIECKOE
0’KHMJIaHHE, TUCIIEPCUS U
CTaH/IapTHOE OTKJIOHEHHE
CITy4alHOU BeIMYHHBI, QYHKIIHH
pacnpeneseHus U II0THOCTU
PaBHOMEPHOT0, IOKA3aTEIbHOIO
Y HOPMAJIbHOT'O PACIPENCIICHUM;
YMEHUE UCIO0JIb30BaTh CBOMCTBA
W3Y4YEHHBIX PacCIpeneeHuN U1
pElIeHUs 3a]1a4; 3HAKOMCTBO C
HOHSTUSIMU: 3aKOH OO0JIBIINX
YHcell, METOAbl BELIOOPOUYHBIX
WCCIIEI0BAHNI; YMEHHE
IMPUBOAUTH MPUMEPHI POSBICHUS
3aKOHA OOJIBIIMX YKCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX
SIBJIICHUSIX;

— yMeTb CBOOOIHO ONIEepUPOBATh
HNOHSTUSAMMU: TOUKa, IIpsimMas,
IUIOCKOCTB, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUI yToJl,
JBYTPAaHHBIN yIOJI, TPEXTPaHHBIN
yToJ1, IepeceKaromumecs,
napajuieiabHble U
CKpEIIMBAIOIINECS MIPSIMBIE,
NapauIeIbHOCTD U
NEePIEeHIUKYISAPHOCTD IPSIMBIX U
IUIOCKOCTEM, yroJl MEX1y
HOPSIMBIMH, YTOJI MEKTY IIPSIMON U
IUIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMU; YMEHHE
UCIIOJIb30BaTh IPU PELIEHUHN
3a/1a4 U3y4eHHbIE (PaKThl U
TEOPEMBI IIJITAHUMETPUH; YMEHUE
OIICHUBATH pa3Mepbl OOBEKTOB B
OKpPY’KAIOIlIEM MUPE; YMEHUE
OTIepUPOBATH MOHITUSIMHU:
MHOTOTPaHHMK, CEUEHUE
MHOTOTpaHHUKA, MPaBUIbHBIN
MHOTOTPaHHUK, TPU3Ma,
nupamua, hpurypa u
IIOBEPXHOCTh BpallleHus,
MUJIUHAD, KOHYC, map, cdepa,
pa3BepTKa NOBEPXHOCTHU, CEUEHUS
KOHYCa Y LIWINH]IPA,
napauleJIbHbIE OCH WU
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OCHOBaHUIO, CEYEHHUE 111apa,
IUIOCKOCTb, Kacarolasics cepsl,
LWIMH]pA, KOHYCa; YMEHHE
CTPOUTH CEUCHHE
MHOTI'OTpaHHHKA, U300pakaTh
MHOI'OI'paHHUKH, (PUTYPBI U
MIOBEPXHOCTH BpAIICHUS, UX
CEUeHMsI, B TOM YHUCIIE C
IIOMOUIBIO JIEKTPOHHBIX CPEJICTB;
yMEHUE IPUMEHATh CBOUCTBA
reoMeTpruecKux Guryp,
CaMOCTOSITENILHO (hOPMYJIMPOBATH
OTIpeIeNIeHUs] H3y4aeMbIX Uryp,
BBIJIBUT'aTh TUIIOTE3bI O
CBOMCTBAax W IPHU3HAKAX
reoMeTpuuecKux Guryp,
000CHOBBIBaTh WJIN ONPOBEPraTh
UX; YMEHUE NIPOBOAUTH
KIaccudukanuio Guryp mo
Pa3JINYHBIM [TPU3HAKAM,
BBINOJIHATH HEOOXOTMBIE
JIOTIOJTHUTENbHbIE TOCTPOCHMUS,
— YMETbh CBOOOHO ONEpUpPOBATH
HOHATUSAMMU: IUIOIIAb (PUTYPBI,
0o0BeM QUrypbl, BEIUYMHA yTia,
paccTosiHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSTHUE MEXKITY
HPSMBIMU, PACCTOSTHUE MEXIY
TJIOCKOCTSIMU, TUIOIIAAb CEpHI,
IUIOIAAb TOBEPXHOCTHU
NUpPaMUJIbI, TPU3MBI, KOHYyCa,
WIMHpa, 00beM KyOa,
IPSIMOYTOJIBHOTO
napasenenunena, MupaMuibl,
IPU3MBIL, WINHIPA, KOHYCA,
1apa; yMeHUe HaXOIUTh
OTHOIIIEHHE 00HEMOB MOAOOHBIX
duryp;

— yMeTb CBOOOIHO OTIEpUPOBAThH
HOHSATHAMMU: JIBHIKEHHE,
MapajuIeIbHbIN IEPEHOC,
CUMMETpHS Ha MJIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT,
npeoOpazoBaHue 0100,
1o100HbIE QUTYPBI; YMEHUE
pacro3HaBaTh paBHbIE U
10100HbIE QUTYPBI, B TOM UHUCIIE
B IIPUPOJIE, UCKYCCTBE,
apXUTEKType; yMEHHE
UCII0JIb30BaTh T€OMETPUUECKUE
OTHOILIEHMSI, HAXOIUTh
TeOMETPHUYECKUE BETMUNHBI
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(mmuHa, yTou, TUIOMIA b, 00HEM)
IPU PEIICHUH 3324 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3
peabHOM JKU3HU;

— yMeTb CBOOOIHO OTIEPHPOBATH
HOHSTUSAMHU: MIPSIMOYTOJIbHAS
CUCTEMA KOOpJUHAT, BEKTOD,
KOOPIMHATHI TOYKH, KOOPIUHATHI
BEKTOPA, CyMMa BEKTOPOB,
IIPOM3BE/IEHUE BEKTOpa Ha YHUCIIO,
pa3iiokeHue BeKTopa 1o 6asmucy,
CKaJIsIpHOE MPOMU3BECHHE,
BEKTOPHOE IPOU3BEECHUE, YTOJl
MEX]ly BEKTOpaMH; yMEHUE
UCIIOJIB30BaTh BEKTOPHBIN U
KOOPIMHATHBII METOM JIs
pelIeHrs FeOMETPUUECKUX 3a1au
U 3a71a4 APYTUX Y4eOHBIX
IPEIMETOB; ONIEPUPOBATH
MOHATUAMU: MaTpula 2x2 u 3x3,
OIIpeAEIUTENb MAaTPULIbI,
TeOMETPUUYECKUN CMBICT
OIIpeeNnuTeNs;

— YMETh MOJICTUPOBATh pPeabHbIE
CUTYAIIMH Ha SI3bIKE MAaTEeMATHUKH;
COCTAaBJISITh BBIPAKEHUS,
ypaBHEHHS, HEPABEHCTBA U UX
CHUCTEMBI I10 YCIIOBHIO 3aJa4H,
UCCIIEZIOBATh TOCTPOCHHbIE
MOJIEJIH C UCIIOJIBb30BAaHUEM
anmnapara ajireopsl,
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3ysbTaT; CTPOUTH
MaTEMAaTUYECKNE MOJIENH C
MOMOIIbIO0 TEOMETPUUYECKUX
MOHSATUM U BEJIUYMH, peliaTh
CBSI3aHHBIE C HUMHU IIPAKTHYECKHE
3a/1a4u; COCTaBJISATh
BEPOATHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MOTYUEHHBIN
pe3yNbTaT; pemaTh NpUKIaJaHbIe
3a/1auu CpeCTBaMu
MaTeMaTH4eCKOro aHaJIu3a, B TOM
YHCIIE COLUATBHO—
SKOHOMHUYECKOTO U (PU3UIECKOTO
XapaxkTepa;

— yMEHHUE BIOMPATH MOAX OIS
METO/1 JIJIsl peIliCHUs 3aa4u;
MOHMMAaHKE 3HAYUMOCTHU
MaTE€MaTUKHU B U3YUCHUU
IPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SIBJICHU; YMEHHE
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pacrno3HaBaTh IPOSIBICHUE
3aKOHOB MaTEMaTUKH B
UCKYCCTBE, YMEHHE IIPUBOJIUTH
IpUMEpPbI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U
MHUPOBOW MaTEMAaTUYECKON HAYKH

OK 02. Ucmomp30BaTh
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJM3a U UHTEPIPETAINH
uHpOpMaLnH, U
nH(OpPMaIMOHHBIE TEXHOJIOTHH
JUUIS BEIITOJTHCHUS 3314
npodecCHOHATbHON
JIeITeIILHOCTH

B o0Js1acT HEHHOCTH HAY4YHOI'O
NMO3HAHMS:

—c(hOpMUPOBAHHOCTh
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKu u o01IeCTBEHHON
[IPaKTUK{A,  OCHOBAHHOIO  Ha
Juasnore KYJbTYp,
CIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOETr0 MECTa B MOJMKYJIbTYPHOM
MHpE;

— COBEPUICHCTBOBAHUE S3bIKOBOM
U YUTATEIbCKOM KYJIbTYpPbl KakK
CpPEACTBA B3aUMOJICUCTBUSA MEKIY
JIFOJIBMU U TTIO3HAHUS MUDA;

— OCO3HAaHME LEHHOCTH HAay4YHOH
JEeSATEIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh  NMPOEKTHYIO U
HCCIIEI0BATEIBCKYIO
NEeSTeNIbHOCTh MHAMBHUIYAJIBHO U
B IpYIIIIE.

OBjaieHHe yHHMBEPCAJIbHBIMH
y4eOHBIMH TO03HABATEJbHBIMHU
AefiCTBUSIMHU:

B) paboTa ¢ uHpopmMaLueit:

— BJIQ/IETh HaBBIKAMU IOJY4YEHHUS
uHpoOpMallUd W3  HUCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYUIECTBJISATh TOUCK, AaHaJIU3,
CUCTEMAaTHU3ALNIO u
HWHTEPIPETAIIIO nHdopManuu
pasNIUUYHBIX BHAOB ®  (opM
MpEeACTaBICHUS;

— CO3/1aBaTh TEKCTHI B PA3JIMYHBIX
dbopMaTax ¢ y4eToM Ha3HAueHUS

nHpopmanuu " LETEBOI
ayJIuTOpHUH, BbIOHpast
ONTHMAJIbHYIO bopmy
IPEJCTABICHHS U BU3yalU3alluu;

—  OLIEHUBaTh  JIOCTOBEPHOCTD,

JETUTUMHOCTb WH(pOpMalUHU, ee
COOTBETCTBHE  TPABOBBIM |
MOpPaJIbHO—ATHUYECKIM HOpMaM;

- UCTIOJIb30BATh cpencTBa
MH(OPMAIMOHHBIX u

— YMETb OIepupOBaTH
TOHSITUSIMH panvoHanIbHast
byHKIHS, MoKa3aTeNbHast
¢yHKkuus, creneHHas QyHKUuS,
norapupmMudecKas dbyHKIIHS,
TPUTOHOMETPHUUYECKHE (DYHKIUH,
oOpatHble  (QYHKIIMH; yMCHHE
CTpOUTh TpauKu HMIYyYEHHBIX
(byHKIHI, UCIONIB30BaTh TpaduKH
OpU W3YYEHUH TPOLECCOB U
3aBUCHUMOCTEH, TIpU pEIICHUU
3aja4d = M3 JOpYrUx  y4eOHBIX
IIPEAMETOB U 33J1a4 U3 peabHON
JKU3HU; BBIpaXaTh GopMylaMu
3aBHCUMOCTH MEXTY
BEJIMYUHAMU;

- YMETh OIIEPUPOBATH
MOHSITUSMU: TOXKJECTBO,
TOXIECTBEHHOE TIpeoOpa3zoBaHue,
ypaBHEHHE, HEpPaBEHCTBO,
cucrema YpaBHEHUH U
HEpPaBEHCTB, PaBHOCUIIBHOCTD
yYpaBHEHUH, HEPABEHCTB 51
CHCTEM, palroHaIbHbIE,
UppanroHaIbHbIE,
HoKa3aTesbHbIE,
norapudmuyeckue,
TPUTOHOMETPHUUYECKHE YpaBHEHMUS,
HEpaBEHCTBA M CHUCTEMBI; YMETh
peliath ypaBHEHUS, HEPABEHCTBA

CTCIICHHBIC,

U CHCTEMBl C  IIOMOIIBIO
pa3IMYHBIX IIPUEMOB; peLIaTh
YpaBHEHUs,  HEpaBEHCTBA U
CUCTEMBI c apaMeTpoM;
MIPUMEHSATH YpaBHEHUS,

HEPAaBEHCTBA, MX CHUCTEMBI JUIS
pelleHrs MaTeMaTHYecKUX 3ajad
U 3aJa4 U3 pa3In4YHbIX obiactel
HayKH{ U peaIbHOW KU3HH;

— yMeTb CBOOOJIHO ONEpHPOBATH
MOHATHUSIMU: IBUKEHUE,
napajuleIbHBIN IEPEHOC,
CUMMETpPHUS Ha MJIOCKOCTH U B
IIPOCTPAHCTBE, IIOBOPOT,
npeoOpa3oBaHue MO00Ms,
n0J00HBIE (PUTYPBI; YMETh
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KOMMYHHKAIIMOHHBIX TEXHOJIOT Uit

B pelLICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX  33a7a4  C
COOIIOIeHUEM TpeboBaHM
SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, THTUCHBI,
pecypcocOepekeHus, MPaBoOBbIX U
ATHYECKUX HOPM, HOPM
MH()OPMAIIMOHHON 0E30MaCHOCTH;
- BJIQJICTh HaBBIKAMU
pacro3HaBaHUs u 3aIUThI

nHpopManuu, HHHOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH

pacro3HaBaTh paBHbIC U
0J00HBIE (PUTYPBI, B TOM YHUCIIE
B IIPUPOJE, UICKYCCTBE,
apXUTEKType; YMETh
UCII0JIb30BaTh F€OMETPUYECKHE
OTHOILICHHSI, HAXOJIUTh
reOMETPUYECKUE BETUUNHBI
(mmuHa, yTouI, TUIOIIA b, 00HEM)
IIPY PELICHUH 3a/1a4 U3 JPYTUX
y4eOHBIX IPEAMETOB U U3
peaNbHOM KU3HU

OK 03. ITnanupoBats u
peaIn30BbIBaTh COOCTBEHHOE
npodeccuoHanbHOe U
JUYHOCTHOE Pa3BUTHE,
IpeIPUHUMATETbCKYIO
JESTSIILHOCTh B
npodeccuoHabHOH cdepe,
UCIIOJIb30BaTh 3HAHUS 110
MIPaBOBOM M (PMHAHCOBOIL
IPaMOTHOCTH B PA3JIMYHBIX
YKU3HEHHBIX CUTYaIUSIX

B o0J1acTH AYXOBHO—
HPaBCTBEHHOT'0 BOCITUTAHUSI:

- c(hOpMUPOBAHHOCTH
HpaBCTBeHHOFO CO3HaHu4,
9THUYECKOTO MMOBEICHU;

- CIIOCOOHOCTH OLIEHUBATh
CUTYAIUIO u MIPUHUMATh
OCO3HAHHBIC penieHus,
OPUEHTHUPYSICh HAa  MOPAaJIbHO—
HpaBCTBeHHI)IC HOpMI)I n
LIEHHOCTH;

— OCO3HaHHME JUYHOI'O BKJIaJa B
MIOCTPOCHHE YCTONYHUBOTO
Oynymiero;

— OTBETCTBEHHOE OTHOIIECHHE K
CBOMM  pojuTensM U (win)
JPYTUM YJI€HaM CEMbH, CO3JJaHUIO
CEMbH Ha OCHOBE OCO3HAHHOI'O
NIPUHATHS LIEHHOCTEH CEeMEHHOHN
KU3HU B  COOTBETCTBUU  C
TpaguuusMu HaposoB Poccun;
OBialeHHe YHMBepCAJIbHBIMHU
PeryJIsiITUBHBIMH 1eHCTBUSIMH:
a) caMOOpraHu3aIus:

— CaMOCTOSITEIBHO OCYLIECTBIISITh
MO3HABATENIbHYIO  JeSTEIbHOCTD,
BBISIBIIATE TIPOOJIEMBI, CTaBUTh H
(dhopMynupoBaTh COOCTBEHHBIE
3a1aud = B 00paszoBaTeNbHOU
NeSITeIbHOCTH M JKU3HEHHBIX
CUTYaIHsX;

— CaMOCTOSITEIbHO  COCTaBJISIThH
IUIaH ~ pellleHuss TpoOdiemMbl ¢
YU4ETOM HMEIOLUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEATIOYTECHUN;
—  JaBath
CUTYallUsM;

OLICHKY HOBBIM

— YMETb
TIOHSITHSIMH
UppalMOHATIbHBIE,
MOKa3aTeIbHbIC,
norapudmuyeckue,
TPUTOHOMETPUYCCKHE ypPaBHEHUS
Y HEpaBEHCTBA, NX CUCTEMBI;

— YMETh OTIepUPOBATH
MOHSITUSMU: MHOTOTpaHHUK,
CCUYCHHWE MHOTOTPaHHHKA, KYO,
napasuieNenume], pu3Ma,
ApaMKIa, ¢durypa u
MOBEPXHOCTh BpallleHuUs,
UWIUMHAP, KOHYC, Imap, cdepa,
cedeHus (Qurypel  BpaleHus,
TUTOCKOCTh, Kacaromasicsi cqepsl,
WIMHIpA, KOHyca, IUIOMIAdh
MTOBEPXHOCTH TTUPAMH/TBI,
Opu3Mbl, KOHyca, I[MIUHAPA,
wiomane cdepsl, o0beM Kyoa,
PSIMOYTOJIBHOTO
napajuiefienunena,  MUpPaMUBbI,
MPU3MBI, [HJIUHApPA, KOHYCA,
mrapa;  yMEHUE — H300pakaTh
MHOTOTPAaHHUKHA W TTOBEPXHOCTH
BpaIlleHUs1, UX CEYCHHsI OT PYKH, C

ONepUpOBaAThH
paloHalbHbIE,

CTCIICHHEBIC,

MTOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; YMETh pacro3HaBaTh
CUMMETPUI0O B  IPOCTPAHCTBE;

YMETbh PaclO3HaBaTh MpPaBUIbHBIE
MHOTOT'paHHHKH;

— YMETh ONepUpPOBaATh
HOHSTUAMMU: NIPSIMOYTOJIbHAS
cucTeMa KOOpJMHAT, KOOPJMHATHI
TOYKH, BEKTOP, KOOPANHATHI
BEKTOpa, CKaJSIPHOE
IIPOU3BENICHUE, YTOJI MEKIY
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Croco0CTBOBaTh (POPMHUPOBAHUIO
u IIPOSIBJIICHUIO HIUPOKOU
SPYAMLIMM B pPa3HBIX 00JacTIX
3HAaHWW, TOCTOSIHHO TIIOBBIIIATH
CBOM 00pasoBaTenbHBIN u
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIb30BATh IIPUEMBI
peduexcun UL OLICHKHU
CHTyallud, BbIOOpa  BEpHOIO
peleHus;

— YMETb OLIEHUBATh PHUCKU U
CBOCBPEMEHHO IIPUHUMATH
pEeLIeHNUs 110 UX CHUXKEHUIO;

B) SMOLIMOHAJIBHBI  MHTEJJIEKT,
MpEIoIarar it
c(OPMHPOBAHHOCTB:!
BHYTPEHHEHN MOTHUBAIUH,
BKJIIOYAIOIIEH  CTPEMIICHHE K

JOCTH)KEHHMIO L€l W yCIexy,
ONITHMM3M, WHHUIMATUBHOCTD,
YMEHUE JIeUCTBOBaTh, UCXOAS M3
CBOHMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH
CIIOCOOHOCTD MMOHUMATh
SMOIIMOHAILHOE COCTOSTHHE
IpYyIrUX, Y4YWUTBIBATHL €ro IIpU

OCYILIECTBICHUH KOMMYHHUKAIUH,
CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKHUBAHUIO;
- COLIMAJIBHBIX
BKJTFOYAOIIUX

BBICTpanBaTh OTHOIICHUA C
JIPYTUMH  JIIOIBMH, 3a00TUThCH,
MPOSIBIISITH UHTEPEC U pa3penarhb

HaBBIKOB,
CIOCOOHOCTD

BEKTOpPaMH, CyMMa BEKTOPOB,
IIPOU3BEJICHNE BEKTOPA HA YUCIIO;
HAaXOJIUTh C TOMOILBIO
U3y4EHHBIX (HOPMYIT KOOPIUHATHI
CepeIUHbI OTPE3Ka, PACCTOSHHE
MEXy ABYMSI TOUYKAMU

KOH(QJIUKTBI
OK 04. DpdexTuBHO FOTOBHOCTh K  CAaMOpPa3BUTHIO, | — YMETh ONEepUpPOBATH
B3aMMO/ICHICTBOBATh U PabOTaTh B | CAMOCTOATEIBHOCTH U | IOHATUAMM: CIY4YalHBIA ONBIT U
KOJIJIEKTHBE U KOMaH/Ie CaMOOIIPEIEIIEHUIO; cilyyaiiHoe coObITHE,
—OBJIaJICHUE HAaBbIKAMH Y4e€OHO— | BEpOSTHOCTh CIIy4aliHOTO
HCCIIEIOBATENbCKON, MPOEKTHOM U | COOBITHS;  YMETh  BBIYHMCIATH

COLIMAJIBHOU JEATEIbHOCTH,
OBjaieHHe yHHMBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMU
AeficTBUSIMHU:

0) COBMeCTHasl AEATENbHOCTD:

— TIOHMMaTb M HCIOJIB30BaTh
MPEUMYILIECTBA KOMaHIHOW U
WHIUBUAYAIbHON paboOThI;

— TpPUHUMATh LEIH COBMECTHOM
JEeSATEIbHOCTH, OPTaHU30BbIBATh U
KOOPAMHUPOBATH JCHCTBUA IO €€

BEPOSATHOCTb C HCIIOJIb30BAaHUEM
rpaguIecKux METO/IOB;
OPUMEHATH (OPMYIBI CIOKEHUS
U yYMHOXEHHS BEPOATHOCTEH,
KOMOWHATOPHBIE (bakThI u
dbopMysIBl TpU pEIICHUU 3a7ady,
OLICHUBATh BEPOSATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMU BEJIMYUHAMU;
YMEHUE TPUBOJIUTH INPUMEPHI
OPOSIBIICHUS]  3aKOHA  OOJBIINX
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JOCTHKCHHUIO: COCTAaBIATh IUIAH
JEHCTBUM, pacupeneisiTb poJd ¢
Y4E€TOM  MHEHUH  y4aCTHUKOB
00CyX1aTh pe3yabTaThI
COBMECTHOH paboThI;

— KOOPAWHHPOBATH W BBIIIOJHATH
paboTy B YCJIOBHSAX pPEaJbHOTO,

BHUPTYaJIbHOTO u
KOMOMHHPOBAHHOTO
B3aHUMOJCHCTBUS;

—  OCYLIECTBJISITH  MO3UTHUBHOE
CTpaTermuecKoe TOBEJICHUE B
Pa3IMYHbIX CUTYalusX,
MIPOSIBIIATH TBOPYECTBO u
BOOOpakeHue, OBITh
WHUITUATHBHBIM.

OBinajgenne yHUBepCAIbHBIMH

PEryjasiTuUBHBIMHA JeHCTBUSAIMM:

T) IpUHATHE Cce01 W JOpYrux
JOaeH:

—  [PUHUMATH MOTHBBI u
apryMeHThl JpYrux JIOJAed MpHu
aHaIn3e pe3yJIbTaTOB
JIeSITENLHOCTH;

— IIPHU3HABATh CBOE MIPABO U MIPABO
JPYTUX JIIO/IeH Ha OIINOKH;

— pa3BUBaTh CIIOCOOHOCTh
MOHUMAaTh MHpP C  TO3UIUU
JPYTOTO YeJI0BEKa

qrcen B MPUPOIHBIX "
OOIIIECTBEHHBIX SBJICHUSX;

— yMeTh CBOOOHO OIEPUPOBATH
MOHSTUSMH: CTENEHh C IEJIBIM
nokasaresieMm, KOpEHb
HATYpaJIbHOUM CTENEHH, CTENEHb C
palroHaIEHBIM MoKazarteseM,
CTEIIEHb  C  JICCTBUTEJIbHBIM
(BemIECTBEHHBIM)  ITOKa3aTeleM,
norapudm yucia, CHHyC, KOCUHYC
u TaHTEHC IPOU3BOJILHOTO
LV (WIER

— yMeTh CBOOOIHO OIIEpUPOBATH
HNOHITHAMH: TpaPuK (HYHKIUH,
oOpatHast (pyHKLHS, KOMIO3UIUSI
byHkuui, nuHEWHas QyHKOUS,
KBaJ[paTUYHAS GbyHKIHS,
CTeTICHHAss (QYHKIUS C ICJIBIM
noKasaresieM,
TPUTOHOMETPHUYECKUE (DYHKIUH,
oOpaTHBIE TPUTOHOMETPUUYCCKUE

(GyHKUMM,  MOKa3aTelbHas U
JorapupmMuIecKas GbyHKINNT;
yMeTh CTPOUTH rpaduku
byHKINH, BBITIOJTHSATh
npeoOpa3oBaHuUs rpapuKoB
yHKLMi;

— YMETb HCHOJb30BaTh Tpaduku
byHKIHMA TSt HU3Yy4YCHUS
IPOIIECCOB M 3aBUCHUMOCTEH mpu
peleHnn  3ama4 M3 JIPYrux
y4eOHBIX  MpEeIMETOB U U3
peanbHON  JKHU3HHW;  BBIpAXKaTh

dbopMynaMu 3aBHCUMOCTH MEXITY
BEITUYMHAMU;

- CBOOOTHO OIEepUPOBATH
MOHATUSMHU: YETHOCTh (DYHKITHH,
NEPUOANYHOCTD ¢byHK1UY,
OTPaHUYEHHOCTh byHKINH,
MOHOTOHHOCTh ¢byHK1UY,
3KCTPEMYM ¢dbyHKIUY,
HauOoJpllee M HaMMEHbIIIee
3HAYCHMS GbyHKIIIN Ha

IIPOMEKYTKE; YMEThb IPOBOAUTH
uccienoBaHue pyHKINH;

— YMETb HCIOJb30BaTh CBOMCTBA
u  rpapukd  QyHKUMA A8
peluieHusl ypaBHEHUM, HEPABEHCTB
M 3amad ¢ IapaMeTpamy;
n300pakaTb Ha KOOPIMHATHOU
IUIOCKOCTH MHOXXECTBA DPEIICHUHN
YpaBHEHUH, HEPAaBEHCTB U HX
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CHCTEM

OK 05. OcyiiecTBiATh yCTHYIO U
NUCbMEHHYIO KOMMYHHUKAILMIO HA
TOCYJapCTBEHHOM SI3BIKE
Poccuiickoii denepanniu ¢
Y4ETOM OCOOCHHOCTEH
COLMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 00J1acTH
BOCITUTAHMS:
— DCTETHYECKOE OTHOIICHHE K
MHUPY, BKJIIOYas 3CTETUKY ObITa,

ICTCTHIECCKOTO

HAY4YHOT'O u TEXHUYECKOTO
TBOpYECTBA, CIIOPTa, Tpyaa M
0OI1IECTBEHHBIX OTHOIICHUI;

—  CIOCOOHOCTh  BOCIIPHHHUMATH
pasiuyHble  BHIbBI  HCKYCCTBa,
TPAIUIIMA ¥ TBOPUYECTBO CBOETO U
JIPYTUX  HApoJOB,  OIIyIIAaTh
SMOLIMOHAIBHOE BO3JICHCTBUE
HCKYCCTBA,;

— yOeXICHHOCTh B 3HAYMMOCTH
UIT  JAYHOCTH W OOIIecTsa
OTE€YECTBEHHOIO M  MHPOBOIO
HCKYCCTBA, STHUYECKHUX
KYJbTYPHBIX TpaauIHi u

HapOJHOI0 TBOPYECTBA;
— F'OTOBHOCTh K CAMOBBIPAKEHUIO
B pa3HbIX BHJAX HCKYCCTBa,
CTPEMIICHHE TPOSIBIATh KauecTBa
TBOPYECKOM JINUHOCTH;

OsgaageHue YHUBEPCATbHBIMHU
KOMMYHUKATUBHBIMU
JIEUCTBUSIMU:

a) obmieHue:

— OCYLIECTBJIATH KOMMYHUKAIIUH
BO BceX chepax KU3HU;
— pacmno3HaBaThb HeBepOalbHbIE

— YMETh OTIepPUPOBATH
HOHATHAMMU: cpenHee
apudmernueckoe, MeJuaHa,
HauOoJpllee M HauMEHblIee
3HA4YeHUs, pa3Max, JIUCIEpCHs,
CTaHJapTHOE OTKJIOHEHUE
YUCIIOBOTO  Habopa;  yMeHHe
U3BJEKaTh,  MHTEPIPETHPOBATH
UHPOPMALIUIO, TPEJICTABICHHYIO
B Tabiuiax, Ha Juarpammax,
rpadukax, OTPaXKAIOILYIO
CBOWCTBA peaJIbHBIX MPOLIECCOB U
SIBIICHHIA; MPEICTABIIATD
UHPOpPMALIMI0O  C  IOMOIIBIO
TabJInILL u Jquarpamm;
UCCIIeI0BaTh CTaTUCTUYECKUE
JaHHbIE, B TOM 4YHCIE C
IPUMEHEHHUEM rpadu4ecKux
METO/I0B " AIIEKTPOHHBIX
CPEACTB;

- YMETh OIIEPHUPOBATH
HNOHATUSAMM:  TOYKa,  IpsMasd,
IUTOCKOCTB, IPOCTPAHCTBO,
JBYTpaHHBIN yroi,
CKPEIIMBAIOIINECS npsIMbIE,
napaieibHOCTh U

NEPIEHIUKYISAPHOCTh MPSAMBIX U
IIJIOCKOCTEH, yroma MEXIY
HOPSIMBIMH, YTOJI MEXKIY NPSIMOUN U
IIJIOCKOCTBIO, yroia MEXIY

cpeacTBa OOIIEHHUS, TOHHUMATh | IUIOCKOCTSIMH, PAacCTOSIHME  OT
3HAQYEHHWE COLMAIBHBIX 3HAKOB, | TOYKU A0 IUIOCKOCTH, PACCTOSTHUE
pacro3HaBaTh IIPEANOCBUIKY | MEKIY HPSIMBIMH, pacCTOSHUE
KOHQUIMKTHBIX ~ CUTyallud M | MEXJY IUIOCKOCTSMU;
CMST4aTh KOH(IUKTHI; — yYMETb MCIOJIb30BaTb IIpH
— Pa3BEpPHYTO U JIOTUYHO M3J1araTh | pEUIEHUHM  3aJa4  HU3y4CHHBIE
CBOIO TOYKY 3peHust ¢ | GpaxTBl ¥ TEOpEeMbI IJIAHUMETPUH;
WCIIOIb30BAHUEM A3BIKOBBIX | YMEHHE  OLICHUBATh  pa3Mepsl
CPEACTB 00BEKTOB OKPYKAIOIIEro MUpa
OK 06. [IposiBAATH IpaXJaHCKO- | — OCO3HAaHHE OOYYarOIMMUCS | — YMETh ONIEpHUpPOBATh
MaTPUOTUYECKYIO MTO3ULIHUIO, poccuiickon IPAKIAHCKON | MOHATHSMU: IPSIMOYTOJIbHAS
JEMOHCTPUPOBATHE OCO3HAHHOE UJIEHTUYHOCTY; cucTeMa KOOpAMHAT, KOOPIUHATHI

IIOBEJICHNE Ha OCHOBE
TPaAULMOHHBIX POCCUNCKUX
JlyXOBHO-HPABCTBEHHBIX, B TOM
YHCJIE ¢ YYETOM FrapMOHU3AIUU
MEXHAlMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOILCHMUI,
IIPUMEHATH CTaHIAPThI
AQHTUKOPPYILIMOHHOTO ITOBEICHUS

— HCJICHAIIPABJIICHHOC Pa3BUTHUC
BHYTpeHHCﬁ NO3MIIMH JIMYHOCTH

Ha OCHOBE JTyXOBHO—
HPaBCTBEHHBIX LIEHHOCTEH
HapOJ0B Poccuiickoi
®enepaunu, HUCTOPUYECKUX U

HaIMOHAIBHO—KYJIbTYPHBIX
TpaauLui, ¢dopmupoBanue
CHCTEMbl 3HAYMMBIX IIEHHOCTHO—

TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKaJISIPHOE
MIPOU3BEICHNUE, YTOJI MEXKTY
BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOM3BEIEHNE BEKTOpa Ha YUCIIO;
HAXOJIUTh C MOMOIIBIO
U3YYEHHBIX (DOPMYII KOOPIAUHATHI
CepeUHbI OTPE3KA, PACCTOSHHE
MEXly IBYMSI TOUKaMU;
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CMBICIIOBBIX
aHTUKOPPYHIIMOHHOI'O
MHUPOBO33PEHHUs, IPAaBOCO3HAHUSA,
JKOJIOTUYECKON KYJbTYpBI,
CIIOCOOHOCTH CTaBUTh LEIM U
CTPOUTH JKU3HCHHBIC IIJIAHBI;

YCTaHOBOK,

B YacTH TPAKIAHCKOT0
BOCIIUTAHHA:

- OCO3HaHHE CBOHX
KOHCTI/ITYHI/IOHHBIX HpaB nu

00s13aHHOCTEH, yBaXK€HHE 3aKOHA
1 IIPABOIIOPSJIKA;

—  MPUHATHE  TPAIUIUOHHBIX
HaIlMOHAJIbHBIX,
00111eYeI0BEYECKIX
T'YMaHHUCTUYCCKIX u
JIEMOKPATHYECKUX [[EHHOCTEH;

— TOTOBHOCTh IPOTHBOCTOSTH
HJICOJIOTHH IKCTPEMHU3MA,
HallMOHAIN3Ma, KceHo(hoouw,
JTUCKPUMHHAIIMA 110 COIUATBHBIM,
PEIUTHO3HBIM, PacoBbIM,

HallMOHAJIbHBIM [TPU3HAKAM;
— FOTOBHOCTb BECTH COBMECTHYIO
NEeSATeNIbHOCTh B HMHTEpecax
IPaX1aHCKOIO oOmiecTBa,
y4acTBOBaTh B CAMOYIIPABJIEHUH B
o0m1eo0pa3oBaTeIbHOM
OpraHu3au u JETCKO—
IOHOLIECKMX OpraHu3alusiX;

— YMEHHE B3aUMOJICUCTBOBATH C
COLIMAJIbHBIMA HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKUMSIMU U
Ha3HAYCHHEM,;

— FOTOBHOCTb K F'yMaHUTapHOH U
BOJIOHTEPCKOM AESITEIBbHOCTH;
MaTPUOTHYECKOrO BOCIIUTAHUS:

- c(OpPMHPOBAHHOCTH
poccuiickon IpaKIaHCKON
UICHTHYHOCTH, NaTPHOTH3MA,

YBOXEHHUS K CBOEMY Hapomy,
YyBCTBAa OTBETCTBEHHOCTHU MEPE]
Ponunoii, TOpaoCcTH 3a CBOM Kpai,
cBor0 PomuHy, cBOM sA3BIK U
KYJIbTYpY, MPOILIOE ¥ HACTOSIIEE
MHOT'OHAIIMOHAJILHOT'O Hapoja
Poccun;

— 1IEHHOCTHOE OTHOIIEHUE K
rocyapCTBEHHBIM CHUMBOJIaM,
HUCTOPUYECKOMY U TMPUPOJTHOMY
HacIeauIo, MMaMATHUKAM,
TpaguuusM  HapoaoB Poccuwm,

—yMETb BBIOUpATh MOIXOASIINN
W3YYCHHBIN METOJ JUTsl PEIICHUS
3a/1a4yM, paclo3HaBaTh
MaTeMaTH4ecKue QaKThl U
MaTeMaTUYeCKHUe MOJICIH B
MPUPOJTHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE
MPUBOUTH TIPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOU
MaTeMaTUYECKOI HayKH.

— YMETh ONepUpOBaThH
MOHATUSMHU: CIIyYalHbIA ONBIT U
Cy4daitHoe coObITHE,
BEPOSATHOCTD CIIy4aiiHOTO
COOBITHS, yYMETh  BBIYHCIIATH
BEPOSATHOCTh C HCIOJIB30BAHUEM
rpadu4IecKux METO/]I0B;
NPUMEHSITH (OPMYIIBI CIOXKCHUS
U YMHOXEHHUS BEpPOSITHOCTEH,
KOMOWHATOpPHbBIE (bakTbI "
dbopMynbl TMpU pelIeHUU 3a]ad;
OIICHUBATH BEPOSITHOCTH
pealbHbIX COOBITUI; 3HAKOMCTBO
CO CIyYallHBIMU BEJIMYHMHAMH;
YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHAa  OOJBIIUX
qucen B MIPUPOIHBIX u
OOIIIeCTBEHHBIX SIBJICHUSIX

22




nocTkKeHnsiM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX
U Tpyne;

- haenHas yOeXKICHHOCTb,
TOTOBHOCTh K CIY)KCHHIO U
3aIIUATE OreuecTna,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;
OCBOEHHBIE 00y4aromuMuCs
MEXKIIPEAMETHBIC  TOHATUS U
YHHUBEpCAJIbHbIE yueOHbIe
JIeMCTBUSA (perynaTuBHBIE,
II03HaBaTCIbHEIC,
KOMMYHUKATUBHEBIE);

- CIIOCOOHOCTH 150,
HCIIOIL30BaHUsA B
MMO3HABAaTEILHOM M COLMAJIBHOU
MPaKTHKE, TOTOBHOCTE K
CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO u
OCYIIIECTBICHUIO yueOHOI
JIeITEeIILHOCTH, OpraHu3aluu
y4eOHOro  COTpyJHHUYECTBA  C
MeJarorn4eCKUMu  pabOTHUKAMU
U CBEPCTHHKAMHU, K YYacTHUIO B
MTOCTPOCHUHU WHIUBUTyJIbHOU
00pa3oBaTeNbHON TPACKTOPUH;

— OBJIaJICHHE HAaBbIKaMU y4eOHO—
HCCIIEI0BATENIbCKOW, IPOEKTHON U
COITMAIIBHOM JeSITEIIFHOCTH

OK 07. CopeiicTBoBaTh
COXPaHEHHIO OKPY)KAOIICH
CpeJibl, peCypcocOepeIKEHHIO,
NPUMEHSTH 3HaHUS 00
WU3MEHCHHUHU KJIMMAaTa, IPUHIUITHI
OEpEeKITMBOTO TIPOU3BO/ICTBA,

3¢ dexTHBHO AeicTBOBATH B
Ype3BBIYANHBIX CHTYAIHSIX

— HE TPUHUMATh JCHCTBUS,
MIPUHOCSIIE BpeI OKpYKarowLleH
cpene;

— yMETh POTHO3MPOBATH
HeOJIaronpusiTHbIE
9KOJIOTUYECKUE
PEeIIPUHIMAEMBIX
MPeIOTBpAIaTh UX;
— PACLIMPHUTD OIBIT IEATEILHOCTH
9KOJIOTMYECKOH HalpaBjIeHHOCTH;
— pas3pabaTbIBaTh IJIAaH PELICHUS
mpoOJieMbl € Y4YeTOM aHaju3a
UMEIOIIMXCS  MaTepUAIbHBIX |
HEMaTepHaJIbHBIX PECYPCOB;

- OCYIIECTBIISAT
LeJICHAPaBJICHHbBIN TIOUCK
NepeHoca CpeiCcTB MU CIocoOOB
NneicTBUs B TNpodeccroHalbHYIO

MOCIICICTBHS
JIEHCTBUH,

cpeny,

— yMETh TEPEHOCHTh 3HAHUS B
MO3HABATCIbHYIO u
MPaAKTHYECKYIO obnactu
KHU3HCACATCIIbHOCTH,

— YMETb OIIepupOBaThH
HOHSTHSAMH: ¢byHKIHA,
HEIpepbIBHAS GbyHKIMS,
OpOM3BOJHAs,  NepBooOpa3Hasd,
OTIpe/IeNICHHBI HHTErpai; yMeTh
HaXOJWTb IIPOU3BOJIHBIE
3JIEMEHTapHBIX GbyHKUIHH,
UCHONb3Ys CIPaBOYHbIE
MaTepuainbl;  UCCIENOBaTb B
MPOCTEHIINX CiIy4asx (QyHKIUN
Ha MOHOTOHHOCTb, HaxOJUTh
HauOoJbIINE W  HAaUMEHbIINE
3HaYeHUs (YHKIMHA; CTPOUTH
rpaduku MHOTO4YJIEHOB c
HCII0JIb30BaHUEM anmnapara
MaTeMaTH4eCKOro aHau3a;

IPUMEHATH IPOU3BOJHYIO IIPH
pelieHny 3ajad Ha JABUKEHHE;

pemaThb NPaKTUKO—
OPUEHTHUPOBAaHHbIE 3a/a4d  Ha
HauOoNbIINE ¥  HAMMEHBIINE

3HA4YEHUs, Ha HAXOXJAEHUE IyTH,
CKOPOCTH M YCKOPEHUS;
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— mpeanaratb HOBBIE ITPOEKTHI,
OLIEHUBATh MJAEHM C MO3ULMHU
HOBHU3HBI, OpUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYUMOCTH;

—  JaBaTh  OLUEHKY  HOBBIM
CUTyalHUsIM, BHOCUTb KOPPEKTHBBI
B  JIEATEIBHOCTh,  OLICHUBATh
COOTBETCTBHUE PE3yJIbTAaTOB LEISAM

- YMETh OIIepUPOBATh
HOHSTUAMU: JIBUKEHHE B
IIPOCTPAHCTBE, 1o0/100HbIE
burypst B IIPOCTPAHCTBE;
UCII0JIb30BaTh OTHOILICHHE
IUIOIIAJe  IIOBEPXHOCTEH M

00beMOB TOAOOHBIX (uUryp TpHU
pEIICHNUH 3a]1a4;

- yMETh BBIYHCIIATH
TeOMETPHUYECKUE BEJIMYMHEI
(nvHa, yroJ, IUIOMAab, 00BEM,
IJIOIIAb IIOBEPXHOCTH),
UCIIONIB3Ysl M3y4YeHHBbIE (HOPMYJIIBI
U METOJIbI

[1K.5.4 Opranu3oBsiBaTh 1
KOHTPOJIMPOBATh BBIIIOJIHEHUE
paboT Mo TEXHUYECKOMY
00CITyKUBaHUIO, PEMOHTY U
MOJIEPHHU3AIUH 00BEKTOB
KEJIE3HOJJOPOKHOM 3JIEKTPOCBA3U

Ymenusi:  [IpowsBoauts  mpodunakTudeckue  paboThI,
TEXHOJIOIMYECKUM IIPOLIECCOM;

[IpoBomUTh OIICHKY KadecTBa CBS3H, OOcclieYrBaeMOW BO3UMBIMH W HOCHMBIMHU
YCTPONCTBaMHU KEJIE3HOI0POKHON NOIBUKHON AIEKTPOCBSI3H;
[IpoBepsats pabOTOCHOCOOHOCTH  YCTPOHCTB — KEIIE3HOIOPOKHOMH
3JIEKTPOCBS3H;

[IpumeHsTh cpencTBa HHAUBUAYAIbHON 3aIIUThI IPU OCMOTPE BO3UMBIX M HOCHUMBIX
AHAJIOTOBBIX U IU(POBBIX YCTPOUCTB KEICIHOJOPOKHOMN MOJBIIKHON 3JICKTPOCBS3H
C TPUMEHEHHWEM IPHUCIOCOOJCHUI, WMHCTPYMEHTa M 3JEKTPOM3MEPUTEIbHBIX
pudopoB;

OcymecTBIATh KOHTPOJb MOCTYMJEHHUS COOBITUH B CHCTEMY MOHHUTOPHHIA
COCTOSIHUS CUCTEMBI KOHTPOJIS U YIIPABJICHUS JOCTYIIOM;
OmnpenensaTh OTCTYIUICHHS OT HOPM COJEp>KaHHUA OOBEKTOB
3JIEKTPOCBS3H;

OCyHIeCTBIATE KOHTPOJIb BHIITOJHEHHS PA0OT TI0 TEXHIYECKOMY 00CITY)KHUBaHUIO;
[lmaHupoBaTh COOCTBEHHYIO [IESATEIHHOCTh W JIEATEIHHOCTh PAOOTHHKOB TIIO

IIpeyCMOTPEHHBIE

MOBIKHOM

JKEJIE3HOJOPOKHOM

TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/I}O, PEMOHTY u MOJACpHU3alun 00BEKTOB
)I(eJ'IeSHOI[OpO)KHOfI DJICKTPOCBA3H,
Brimonasate pa6OTBI 10 MNEPEKIIOYCHUTIO O6CJ'Iy)KI/IBaCMLIX 00BEKTOB

JKEJIE3HOJOPOKHOM IEKTPOCBSI3H;

UuraTh 3JIEKTPUYECKHE CXEMBI OOCIYKHBAEMBIX OOBEKTOB >KEIE3HOAOPOKHOM
JJIEKTPOCBSI3Y;

[IpuHnMaTh pelIeHus B HECTaHIAPTHBIX CHUTYalMAX MPHU OpTraHU3alMu paboTHI 1O

TEXHHYECKOMY  OOCIYy)XKMBAaHUIO, PEMOHTYy W  MOJEpHH3alMHd  OOBEKTOB
JKEJIE3HOJOPOKHOM IEKTPOCBSI3H;

Hcnons3oBath nH(pOpMaMOHHO-KOMMYHHKAI[HIOHHBIE TEXHOJIOTHH pu
TEXHHYECKOM  OOCIY)XMBaHMH,  pPEMOHTE W  MOJEpPHM3AIMH  OOBEKTOB

KEJIE3HOJOPOKHOMN INEKTPOCBSA3H;

[IpuMeHATh METOJUKY OpPTaHU3AIUH W TOJJICPXKaHUS MOPSAKa HA padOvYHX MecTax,
YCTaHABJIMBAIOIIYIO TPEOOBAHMUS IO IMOBBIIICHHAIO Ka4eCTBA U MPOU3BOAUTEIIEHOCTH
TpyZAa, CHIDKEHHIO HOTeph pabodero BpeMEHH, CO3JaHHMI0 Oe30MaCHBIX yCIOBHH
Tpyaa pabOTHUKOB KEJIE3HO0POIKHOTO TpaHcmopTa (majee - cuctema SC)

3Hauusa: HOpMaTI/IBHO-TeXHI/IquKI/IC 1 PYKOBOJANIUE TOKYMEHTHI 10 TCXHUYCCKOMY
00CITy’)KUBAaHHIO X PEMOHTY OOBEKTOB JKEJIE3HOI0POKHON SIIEKTPOCBSI3H;

Hopmsel BpeMeHM Ha BBIIOJIHEHHE PabOT MO TEXHHYECKOHW IKCIUTyaTallud OOBEKTOB
JKENE3HOOPOKHON DIIEKTPOCBSI3M B YaCTH, PErJaMEHTUPYIOUIEH BBIITOIHEHHE
TPYJIOBOH (YHKIMH;

TexHONOTHST BBIIONHEHUS pPadOT MO TEXHHYSCKOMY OOCTYKHBAaHUIO OOBEKTOB
KEJIE3HOJOPOKHOM INEKTPOCBA3H;

OcobeHHOCTH peXuMa pabdovyero BpEeMEHH W BPEMEHH OTIbIXa, YCIOBHU Tpyda
OTJCIBHBIX KATCrOpUil PAaOOTHHKOB IKEJIC3HOAOPOKHOTO TpPaHCIOpTa OOIIero
MOJIb30BaHMUs, PadOTa KOTOPBIX HEMOCPEICTBCHHO CBsI3aHA C JABHIXKCHHEM ITOC3/I0B, B
YacTH, PeTrIaMEHTHPYIOIICH BRIITOIHEHUE TPYIOBOH (PYHKITUH;

IlpaBuna nenoBOW ATUKM B YacCTH, PErIAMEHTUPYIOIIEH BBINOJIHEHUE TPYIOBOM
byHKIINN;
IlpaBusia  TEeXHUYECKOM JKEJIE3HBIX 4acTH,

IKCIUTyaTaIiuH Jopor B
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periaMeHTHPYIOLIECH BBIIIOIHEHHE TPYAOBOH QyHKINY;

Tpynosoe 3akoHoaTenscTBO Poccuiickoit denepaiuu B 4aCTH, pEeriIiaMeHTUPYIOIIEH
BBINOJIHEHHE TPYIOBOH (QyHKINY;

[Nopsnok BemeHUsI TEXHIYECKOW W HH()OPMAIIMOHHO -CIIPABOYHOHN JOKYMEHTAIHH 110
TEXHHYECKOMY OOCITY)KHBAaHHIO W DPEMOHTY OOBEKTOB  KEJIE3HOAOPOKHOM
JJIEKTPOCBSI3Y;

TpeOGoBaHus OXpaHBI TpyHda, IMOKAPHOW OE30MACHOCTH M AIIEKTPOOE30MacHOCTH,
CaHMTapHblE HOPMBI U TIpaBWJIa B YaCTH, PETIaMEHTHUPYIOUIEH BBHIOIHEHHE
TPYJIOBOH (DYHKIHH;

HopMmaTuBHBIE paBOBBIE U JOKAIbHbIE HOPMATUBHBIE aKTHI 110 OPraHU3aIK PabOThI
[0 TEXHUYECKOMY OOCIY)XMBaHUIO, DPEMOHTY U MOJEPHH3ALUH OOBEKTOB
KEJIe3HOJOPOKHOMN INEKTPOCBA3H;

PernaMeHT TEXHMYECKOTO OOCIY)KMBAHHS U PEMOHTa OOBEKTOB JKEJIE3HOJOPOXKHOM
JIEKTPOCBSI3U B 3aBUCHMOCTH OT KJIacca JKEJIE3HOMOPOKHBIX JTHHUH;

VYcrpoiicTBO, mpaBmia  3KCIUTyaTallMd, TEXHUYECKHE  XapaKTEPUCTUKH U
KOHCTPYKTHUBHBIE OCOOCHHOCTH OOCITyKHBa€MBIX OOBEKTOB IKEJIEC3HOJOPOKHON
JJIEKTPOCBSI3Y;

TexHomorny, mpaBwia OpraHU3alMd  pa3pabOTKM M pealn3alid  IPOCKTOB
OepexITMBOTO MPOU3BOICTBA;

ITopsimok paboThl ¢ MPOrpaMMHBIM OOECTIEUeHHUEM TP OPTaHU3AIUU TEXHUYECKOTO
oOCIy’)XKMBaHMs, pEMOHTAa M MOJECPHHM3ALMM OOBEKTOB  IKEJIE3HOJOPOKHOMN
3NEKTPOCBSA3H;

[Mopsinok BeaeHUs] TEXHUYECKOW U WHPOPMAIMOHHO-CIIPABOYHOM JOKYMEHTALUH 110
TEXHUYECKOMY 00CITyKHUBaHUIO, PEMOHTY U MOAECPHU3ALIUN OOBEKTOB;

[lpaBuna  TeXHWYECKOW  OKCIUIyaTallMM  JKEJNE3HBIX  JOpOr B YacTH,
PpeTrIaMEeHTHPYIOIIEH BBIITOTHEHHE padoT;

TpeboBaHust OXpaHbI TpyZJa, IMOKapHOH 0€30IMacHOCTH M 3JIEKTPOOE30IIaCHOCTH,
CaHUTapHBIC HOPMBI U TIPaBHJIa B YaCTH, PErIaMEHTUPYIOLICH BBITIOIHEHNE PadoT;
Hopwmsl pacxona MaTepHaoB, 3alacHbIX YacTeH, CPOKH HCIIOIb30BaHUS
MHCTPYMEHTA

B pesynbTare ocBoeHMs MpOrpaMMbl y4eOHOIO MpeaMeTa O0ydaroluiicss J0mKeH popMUpOBaTh
CIIeyIOIlKe JIMYHOCTHBIE pe3ynbTathl (nanee — JIP):

JIP.2 [lposBastomINi aKTUBHYIO TPAXITAHCKYIO MO3UIUIO, TEMOHCTPUPYIOLIUN MPUBEPKEHHOCTh
MPUHLIMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKH AKTHBHBIM M Y4YacCTBYIOIIMHA B
CTY/IEHYECKOM M TEPPUTOPHAILHOM CAMOYIIPAaBICHMM, B TOM YHCJIE Ha YCJIOBUAX JOOPOBOJIBUECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIOIIUI 1 YUaCTBYIOLIUH B I€ATEIHOCTH OOIIECTBEHHBIX OpraHU3alIHii.

JIP.4 TIposBnsromuii 1 1EMOHCTPUPYIOIINN YBaKEHHE K JIIOASAM TPYZAA, OCO3HAIOUIMNA 1IEHHOCTb
cobctBeHHoro Tpyna. Crpemsamuiics K (QOPMHUPOBAHHUIO B CETEBOM Cpele JUYHOCTHO |
po¢eCCHOHATILHOTO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEIa.

JIP.23 Ionyuenue 00yyaronmMIcs BO3MOKHOCTH CAMOPACKPBITUS U caMOpean3alius JHYHOCTH.

JIP.30 OcymecTBIsOMMA MOMCK M HCHOJb30BaHWE WHPOpPMALUHU, HEOOXOAUMOM  JUIs
3¢ (HEeKTUBHOTO BHITIOTHEHHS pa3IMYHbIX 3a/1a4, MPO()ECCHOHATBHOTO U IMYHOCTHOTO Pa3BUTHSI.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITIPEJMETA
2.1. O0beM y4eOHOro npeaMera M BUAbl y4eOHOH padoThl

Bup yueOHoii padoTbl

O0BEM B yacax

O0bEéM 00pa3oBaTe1bHON NPOrpaMMbl y4eOHOT0 NpeaMeTa 340
B TOM YHUCIJIE:
OCHOBHOE cO/Iep:KaHHe 253
B TOM YHUCIJIE:
JIEKINH, YPOKH 169
IIPAKTUYECKHE 3aHITHSI 84
IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COIeP:KAHUE 24
B TOM YHCIIE!
TEOPETHYECKOe 00ydYCHHE 24
MPAKTUYECKHUE 3aHSITUS
CamocrosiTesibHas padora ody4yarierocs (Bcero) 57
B TOM YHUCIJIE:
CocrapiieHue CIipaBOYHOr0 MaTepuana 57

Ilpomescymounas ammecmauus 6 ghopme 3auema c oyenxoiui (1 cemecmp)

Ilpomexncymounas ammecmavyus 6 ¢hopme sxzamena (11 cemecmp)
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2.2. TemaTnueckuii niiaH u copep:xkanne yueonoro npeamera OYIL.07 MATEMATHUKA

1 2 3 4
dopmupyembie
KOMIIeTeHIIUH
Coaep:xxanue yueOHOIro MaTepuaJia, MPAKTUYECKHE 3AHATHSA, Oo0bem (OK) u
HaumeHoBaHue pa3iesioB U TeM
caMoCTosITeIbHAsA padoTa 00y4yaommxcs 4yacosB JIMYHOCTHBIE
pe3yJ/ibTaThl
(JIP)
Pazjen 1. [loBTOpeHHe Kypca MATEMATHKH OCHOBHOM IIKOJIBI 18
Tema 1.1. Llens u 3anaun Copepxanue yueOHOIro MaTepuasa
MaTEMaTHKU IIPA OCBOCHUU O3HakomiieHHe O0ydaromuxcs ¢ popMaMu TEKyIled W MPOMEXYTOYHOM aTTecTauuy,
CHELUAIBbHOCTH. OCHOBHOH U JIONOJHUTENBHON JUTEpaTypoll MO KypCy AMCLMIUIMHBI U IPOBEJIECHUE 2 TIP 2.4.23.30
MHCTPYKTaXka [0 TEXHUKE OE30MaCHOCTH. >
MaremaTuka B HayKe, TEXHUKE U IPAKTUYECKON AesaTesbHOCTH. Llenu u 3anaun
W3YYEHHs MaTEMATHKHU Npu ocBoeHnu cnenuansHocrer CIIO.
Tema 1.2. Uucna u apudpmernyeckue | Conep:kanue yuedOHOro MaTepuasia
olepalyu HaJ HUMH. JleficTBUSI HaJ MOJIOKUTENbHBIMU M OTPULATEIbHBIMU YHCIaMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU  ApoOsiMu. JIeHCTBUA CO CTenmeHAMH, QOpPMYyJbl COKPAIICHHOTO 2 JIP 2,4,23,30
YMHOXXeHUS. BoipaxkeHus u npeoOpa3oBaHUsL.
Tema 1.3. 'eomerpus Ha mnockoctu. | [IpodeccnoHaTIbLHO—OPHEHTHPOBAHHOE COEPKAHNE
Bunpl ninockux ¢uryp v ux miomasis. 2
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a4U B Kypce T€OMETPUHN Ha MIIOCKOCTH. TP 2,4,23,30
Tema 1.4. [IponieHTHBIE Copaepxxanue y4yeOHOro MaTepuasa 2
BBIYHCIICHUS. ITpocTble MPOLEHTHI, pa3Hble CIIOCOObI UX BhIYMCIECHUS. CII0KHBIE TPOICHTHI. JIP 2,4,23,30
Tema 1.5. IIpakTueckoe 3aHsTHE Copaepxxanue y4yeOHOIro MaTepuasa 2
Nel «Ywucima ¥ BEIYMCIEHUS. [TpakTdeckoe 3austue Nol o Teme «Hucaa v BEIYUCICHUS. JIP 2,4,23,30
Tema 1.6. YpaBHeHus u Copaepxxanue y4yeOHOro MaTepuasa
HEPABEHCTBA. Jlunelinble, KBapaTHbIE, IPOOHO-JIMHEHHbIE ypaBHEHHS U HepaBeHCcTBa. CIoco0b! 9
pELIeHUs] CUCTEM JIMHENHBIX ypaBHeHM. [lonaTus: matpuna 2x2 u 3x3, onpeaenurens JIP 2,4,23,30
MmaTpuubl. Meton I'aycca. CrcteMbl HETMHENHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB.
Tema 1.7. Cucrembl ypaBHeHHMH U | BXomHol KOHTpOb. Berducienus u mpeoOpa3oBaHus. Y paBHEHHUS U HEPABEHCTBA. 5 TIP 2.4.23 30
529,

HEPaBEHCTB.

I'eoMeTpus Ha IIIOCKOCTH.
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CamocrosiTenbHas padora Nel 4 JIP 2.4.23.30
CocraBlieHHE CIIPAaBOYHOr0 MaTepraia no TeMe «4uciia u BIYMCICHUS P
Pa3ned 2.11psivble M JIOCKOCTH B IIPOCTPAHCTBE 18
Tema 2.1. OCHOBHBIE TOHATHUSA Conep:kanue y4eOHOT0 MaTepuaJia
CTEpEOMETPHH. ITpenmer crepeomerpun. OCHOBHBIE OHATHS (TOUYKA, IPSIMast, IIOCKOCTb,
npoctpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs, 2 OK 04
napaJulebHbIE U CKpeluBaronuecs npsamele. [Ipu3Hak U CBOMCTBO CKPELIMBAIOIIMUXCS JIP 2,4,23,30
npsMbIX. Pacronosxenre npsaMbIx U miockoctell. OCHOBHbIE TPOCTPAHCTBEHHBIE
Gurypsl.
Tema 2.2. [TapannensHocTh npsAMbIX, | Conep:kanue yueOHOro MaTepuasia
MPSIMOM M TUIOCKOCTH, TUIOCKOCTEH. [Tapamnensubie npsamas u wiockoctb. Onpeaenenue. [Ipuznak. CpoicTBa (¢
nokazarenbcTBoM). [lapamnensusie miuockoctu. Onpenenenue. [Ipusnak. CoiicTBa (c 2
JIOKa3aTeIbCTBOM). TeTpasip u ero ayeMeHThl. [lapannenenunen u ero 3JeMeHTHI. JIP 2,4,23,30
CaoiicTBa NpOTHBOIIOJIOXKHBIX I'PaHeH U AuaroHaneil napamuienenunena. [locrpoenune
ceyeHuil. Pemenue 3aqad.
Tema 2.3. [IpakTnueckoe 3aHATHE IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPIKAHUE
Ne2 «[lapamnenbHOCTh MPSIMBIX U [Tpaktudeckoe 3ansTue No2 o teme «llapannensHOCTh MPSMBIX U TUIOCKOCTEH. 2 JIP 2,4,23,30
TIOCKOCTEMN.
Tema 2.4. [lepneHAUKYASIPHOCTD Copaepxxanue y4yeOHOTro MaTepuasa
IIPSIMBIX, IPSIMON U TUIOCKOCTH, [lepnengukynapHele mnpsiMble. [lapannenbHble MpsiMble, MNEPHEHIUKYISIPHBIE K
TJIOCKOCTEH. IJI0CKOCTH. IIpU3HaK MEpIEeHIUKYIAPHOCTH IPSAMOM U IIIOCKOCTH. JlOKa3aTenbCTBO.
Ilepnengukynap u  HakinoHHas. [lepnenaukynspuele  miockoctd.  IIpusHak 2
NEPIEHIUKYIAPHOCTH IUIOCKOCTeH. JlokazaTenbcTBO. PaccTosiHMS B NpOCTpaHCTBE. 7P 2,4,23,30
Teopema o Tpex mnepneHauKymspax. Jloka3arenbcTBO. YToil MeXAy NpAMON U
IJIOCKOCTBIO. YTOJI MEX/Ty MIOCKOCTSAMHU.
Tema 2.5. [TapaniensHble, Coaepxxanue yyeOHOIro MaTepuasa
MePIEeHIUKYIISIPHBIE, AKcHOMBI cTepeoMeTpud. [leprneHuKynspHOCTb MPSIMON U TUIOCKOCTH, 9 TP 2.4.23.30
CKPEILMBAIOIINECS TIPSIMBIE. NapajuIeIbHOCTD JBYX NPSMBIX, IEPIEHINKYISPHBIX IUIOCKOCTH, T
MEPIEHAUKYISIPHOCTD IIJIOCKOCTEM.
Tema 2.6. [IpakTiueckoe 3aHsATHE Copnepxxanue yueOHOIro MaTepuaa 2 TP 2.4.23.30
No3 «YTom Mexay npsMbIMU. [TpakTrueckoe 3ansTue Ne3d 1o Teme «YT0JI MKy NPSIMBIMUY. 7T
Tema 2.7. Pemienne 3agau. [Ipsamsie | Copep:kanue yueGHOro MaTepuajia 2 JIP 2,4,23,30
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U IUIOCKOCTH B IIPOCTPAHCTBE. Pacnionoxxenne npsiMbIX U MJI0CKOCTEN B IpOCTpaHCTBE. [lepneHauKyIsIpHOCTb U
napajyIeNIbHOCTh NPSAMBIX U IuIockocTell. CkpelnBaronyecs npsMsle.
CamocrosiTeibHasi padora Ne2 4 JIP 2.4.23.30
CocTaBieHUe CIPaBOYHOr0 MaTepuaia 1o reMe «CTepeoMeTpusi» >
Pa3nea 3. KoopanHaTsl H BEeKTOPBI 16
Tema 3.1. JlekapToBbl KoopauHaThl B | Copep:kaHne y4eOHOr0 MaTepuasia
IIPOCTPAHCTBE. JlexapToBbI KOOpAMHATEI B pocTpaHcTBe. [IpocTeiimue 3a1aun B KOOpANHATaX. 2 JIP 2.4.23 30
PaccrosiHne Mex1y AByMsl TOUKaMM, KOOPJIMHAThI CEPEIUHbBI OTPE3Ka. T
Tema 3.2. Bextops! B npoctpancTe. | Coaep:kaHue y4eOHOro MaTepuasa
VYron Mexxay BEKTOpaMH. Bekrops! B npoctpancTBe. Cll0)keHUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpa
Ha uncio. Kommuianapusle BeKTopbl. CKansipHOE IPOU3BEACHUE BEKTOPOB. Paznoxkenue
BEKTOpa 10 TPEM HEKOMILJIaHAPHBIM BeKTOpaM. KoopIuHaThl BEKTOpa, CKaJIsipHOE 2 TP 2.4.93 30
[IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YIOJI MEXAY BEKTOPAMHU, YIOJI MEXKIY >
HPSAMOM U IIOCKOCTBIO, YTOJI MEKAY IIOCKOCTSIMH. Y paBHEHHE IIOCKOCTH.
["eomeTpryecKkuil CMbICH OnpeenuTens 2x2.
Tema 3.3. [IpakTuueckoe 3aHsATHE Copaepxxanue ydyeOHOIro MaTepuasa 5
Ned «IIpousBesieHHE BEKTOPOBY. ITpaktuyeckoe 3anstue Ned no reme «lIpon3sBeeHne BEKTOPOBY. JIP 2,4,23,30
Tema 3.4. [IpakTuko- Copaepxxanue ydyeOHOro MaTepuasa
OpUEHTUPOBAHHBIE 33]]a4M Ha KoopaunaTHas niaockocTs. BelunciieHne paccTosiHUM U IJI0MaIel Ha INIOCKOCTH. 2 IP 2.4.23.30
KOOPIMHATHOH IIJIOCKOCTH. KonmdyecTBeHHBIE pacueThl. T
Tema 3.5. Pemenue 3anau. Copepxanue yueOHOro Mmarepuasa
KoopaunaTs! 1 BEKTOpHI. JlexapToBbI KOOp/IMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CioxkeHue u
BBIUNTAaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha yKciio. KoMIlaHapHbIE BEKTOPBHI.
CkanspHoe Mpou3BeIeHne BEKTOpOB. PaznokeHue BeKTopa Mo TPeM HEKOMIUIaHAPHBIM 9
BekTopaM. [Ipocreitmne 3anaun B koopauHaTax. KoopanHatel BEKTOpa, pacCTOsSHUE JIP 2,4,23,30
MEX1y TOUKaMH, KOOPJIMHATHI CEPETUHBI OTpe3Ka, CKaJIIpHOE IPOU3BEIEHUE BEKTOPOB
B KOOpJMHATAX, YTOJI MEKYy BEKTOPaMH, YTrOJI MEXAY NPAMOI U INIOCKOCTBIO, YTOJl
MEX]1y TNIOCKOCTSIMHU.
Tema 3.6. [IpakTrueckoe 3aHsTHE IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE 2
No5 «KoopauHaTsl U BEKTOPBIY. ITpaktrueckoe 3ansTue Neb mo teme «KoopauHaTBI 1 BEKTOPBI». JIP 2,4,23,30
CamocrosiTeibHasi padota Ne3 4 TP 2.4.23.30
CocTaBieHHUe CIPAaBOYHOr0 MaTepuaia 1o reMe «KoopimHaTel 1 BEKTOPBI». 7T
Pa3nea 4. OcHoBbI TpuronoMerpuu. Tpuronomerpuyeckue GyHKIUH 30
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Tema 4.1. Tpuronomerpuueckue Copepxxanue yueOHOIro MaTepuasa
(GyHKIMN IPOU3BOJIBHOIO YIJIa, Panuannas m rpanycHas mepa yrina. IIoBopoT TOYkM BOKpYr Hadajga KOOpJAUHAT.
qucia. OnpeneneHyue cuHyca, KOCHHYCa, TAHI€HCA U KOTaHI€HCA. 3HAKU CHHYCAa, KOCHUHYCA, JIP 2,4,23,30
TQHI'€HCA M KOTAHI€HCA 110 YETBEPTAM. 3aBUCUMOCTb MEXKIY CHHYCOM, KOCHHYCOM,
TAHI'€HCOM M KOTAHI'€HCOM OJJHOTO U TOTO K€ YIJa.
Tema 4.2. OcHOBHbIE Copaepxxanue yuyeOHOIro MaTepuasa
TPUTOHOMETPUYECKHE TOKIECTBA. Tpuronomerpuueckue Toxaectsa. CHHYC, KOCUHYC, TAHT€HC M KOTAaHI'€HC YIJIOB OH -
a.. DopmyJIbl IPUBEICHMUS. JIP 2,4,23,30
Tema 4.3. Cunyc, kocunyc, TanreHc | Coaep:kaHue y4edOHOro MaTepuasa
CYMMBI U Pa3HOCTH JIBYX YTJIOB. Cymma u pasHocTh cuHycoB. Cymma M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC
nBoitHoro  yria. ®opmynbl  mojgoBUHHOro  yria. [IpeoGpasoBaHusi cyMMBI
TPUTOHOMETPUYECKUX (YHKIUN B TMPOU3BEACHHWE U TMPOU3BEACHUS B CyMMY. JIP 2,4,23,30
BolpaskeHue TpUroHoMeTpu4ecKuX (QYHKIMHI Yepe3 TaHT€HC MOJIOBUHHOTO apryMeHTa.
ITpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPUYECKHUX BBIPAKECHHM.
Tema 4.4. [IpakTuueckoe 3aHsATHE Copaepxxanue ydyeOHOro MaTepuasa
Ne 6 «IIpeoOpa3oBanue [Tpaktryeckoe 3anstue Ne6 no reme «lIpeoOpa3oBanue TPUrOHOMETPHUUECKUX TP 2.4.23 30
TPUTOHOMETPUUECKUX BBIPAKECHUI. | BBIPAXKEHUN». T
Tema 4.5. ®yHK1IMHU, UX CBOWCTBA. Copaepxxanue ydyeOHOro MaTepuasa
OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHUl QpyHKIuil. YETHOCTH, HEUETHOCTD, JIP 2.4.23 30
nepuoAnYHOCTh PpyHKIKN. CriocoOb! 3aaHus QYHKITHM. CTT
Tema 4.6. Tpuronomerpuueckue Copaepxxanue yueOHOIro MaTepuasa
(GyHKIIMH, UX CBOWCTBA U rpapuKu. O6unacTp ornpeaeneHuss 1 MHOXKECTBO 3HAUEHUI TPUTOHOMETPUUECKUX (PYHKIIHM.
YETHOCTh, HEUETHOCTD, MEPUOIUIHOCTh TPUTOHOMETpUYECKHX (yHKIMH. CBONCTBA U JIP 2,4,23,30
rpaduku QYHKIMHA y =cos X, y=sin X, y =tg X, y =ctg X.
Tema 4.7. IIpeoOpazoBanue Copepxxanue yueOHOIo MaTepuasa
rpadvKOB TPUTOHOMETPUUYECKUX Cixatue u pacTspkeHue rpadukoB TpuronomeTpudeckux pynkuuid. IlpeodbpazoBanue
GyHKIHH. rpauKOB TPUrOHOMETpHUECKUX (yHKIMHA. OOpaTHBIE TPUTOHOMETPUYECKHE JIP 2,4,23,30
dbyakuun. Ux cBoiicTBa u rpaduky.
Tema 4.8. OOpatHbie IIpodeccnoHanbHO—OPHEHTHPOBAHHOE COeP/KAHME OK 01
TPUTOHOMETPUYECKUE (DYHKITHH. Onucanue Npou3BOICTBEHHBIX IPOIECCOB C TOMOIIIbIO TPapuKOB (YHKIIHIA. JIP 2,4,23,30
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Hcnonb30BaHue CBOMCTB TPUTOHOMETPUUYECKUX (PYHKIUH B MPO(HECCHOHATBHBIX
3aJa4ax.
Tema 4.9. [IpakTuueckoe 3aHsATHE IIpogeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPIKAHUE
No7 «I'padyuknr OCHOBHBIX [TpakTrueckoe 3ansaTue Ne7 o Teme «I paduku OCHOBHBIX TPUTOHOMETPHUIECKUX 2 JIP 2,4,23,30
TPUTOHOMETPHUYECKUX (DYHKIIUN». GYHKITHI.
Tema 4.10. Tpuronomerpuyeckue Conep:kanue y4eOHOT0 MaTepHuaa
YpaBHEHUS U HEPABEHCTBA. VYpaBHeHHEe cos X = a. YpaBHEHUE sin X = a. YpaBHeHHe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKHUX YpaBHEHUN OCHOBHBIX THUIIOB: IpocTemme
TPUTOHOMETPUYECKUE  YPaBHEHHs, CBOAAIIMECS K  KBaApaTHbBIM, pEIIAacMbIe 2 7P 2,4,23,30
pa3oKEHUEM Ha MHOXKHUTEIH, OAHOPOIHBIE.
ITpocreiiye TPUroHOMETPUUYECKNE HEPABEHCTBA.
Tema 4.11. Cucrembl Copaeprxanue yuyeOHOro MaTepuasa 5 JIP 2.4.23 30
TPUTOHOMETPUYECKUX YPABHEHHI. CucTembl NPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUM. T
Tema 4.12. [IpakTiueckoe 3aHsTHE Copaepxxanue ydyeOHOro MaTepuasa
Ne 8 «Tpuronomerpuueckue ITpakTnueckoe 3ansaTue Ne§ no teme « T pUroHOMETpUUYECKNE ypaBHEHUS U 2 JIP 2,4,23,30
YpaBHEHHUSI U HEPABEHCTBAY. HEPABEHCTBAY.
Tema 4.13. Pemenne 3anau. OcHoBbl | Conep:kaHue y4eGHOT0 MaTepHuasia
TPUTOHOMETPHH. Tpuronomerpuueckue pyHkuuu. [Ipeodpa3oBaHue TPUrOHOMETPUUECKUX BbIPAKEHUH. 9 TP 2.4.23.30
Peniennie TpUroHOMETPUYECKUX YPABHEHUI U HEPABEHCTB B TOM UHUCIIE C T
MCIIOJIb30BaHUEM CBOMCTB (DYHKIIMH.
CamocrosiTesibHas padoTa Ned 4 TIP 2.4.23.30
CocraBieHue cupaBoOYHOro MaTepuana 1o reme «KoopanHaTel 1 BEKTOPBI». CTT
Paznen 5. KommiekcHble unciia 10
Tema 5.1. KoMiuiekcHble yncia. Copaepxxanue yueOHOIro MaTepuasa
[TonsiTre koMIiekcHOro yncia. ConpskeHHbIe KOMIUIEKCHBIE Yncia, MOAYIb U
apryMeHT KOMILIEKCHOro uucia. Gopma 3anmucu KOMIUIEKCHOTO YKCIIa 2 JIP 2,4,23,30
(reomeTpHuueckasi, TPUrOHOMEeTpHUecKas, aredpandeckas). Apupmernyeckue
JENCTBUS C KOMIIJIEKCHBIMU YHCJIAMHU.
Tema 5.2. [Ipumenenue Copaepxxanue y4yeOHOro MaTepuasa
KOMILIEKCHBIX YHCEIL. BrinonHenue pacyeToB ¢ IOMOIIBIO KOMIUIEKCHBIX uncen. [IpuMepsl ucnosb3oBaHus 2 JIP 2,4,23,30
KOMIUIEKCHBIX YHCEL.
Tema 5.3. [IpakTHueckoe 3aHATHE Copnepxxanue yuyeOHOIro MarepuaJia 2 JIP 2,4,23,30
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Ne 9«KomrnekcHble yuciay. [Ipaktuueckoe 3ansatue Ne 9 no reme «KoMIiekCHbIE YnCIIa.
CamocrosiTeibHas paGora Ned 4 JIP 2.4.23 30
CocraBiieHHE CIIPaBOYHOr0 MaTepuaina no reme « KoMmriekcHelie unciay. P

Pa3nea 6. Ilpon3Bognas pyHKIUH, ee IPUMEHEHHE 31

Tema 6.1. [TousaTre TpPON3BOIHOM. Conep:kanue y4eOHOT0 MaTepuaJia

®opmyIbl U IpaBUiIa Omnpenenenue 4YUCI0BON MOCIEA0BATEIBLHOCTHU U C1IOCOOBI ee 3aganus. CBoiicTBa

nuddepeHIpoBaHus. YUCIIOBBIX TOcIeoBaTeNbHOCTel. OnpeeneHue npeaesna nociea0BaTeIbHOCTH.
Brruncnenue npeaenos mocienoBaTebHOCTEH. [Ipenen GyHKIMM Ha OECKOHEYHOCTH. 2 JIP 2,4,23,30
ITpenen ¢pynkuuu B Touke. [Ipupamenne aprymenra. [Ipupamenue Gynkuuu. 3anaun,
IPUBOJSALINE K MIOHATUIO TPOU3BOAHON. Onpenenenrne Npon3BoJHONW. AIropuTM
OTBICKaHHs IPOU3BOTHOM.

Tema 6.2. [Ipou3BOJHBIE CYMMBI, Copaepxxanue yuyeOHOro MaTepuasa 5

pasHoCTH, IpousBeneHus, yactHoro. | ®opmynsl nuddepenumporanus. [Ipasuna guddepenunpoanus. JIP 2,4,23,30

Tema 6.3. [IpousBogHBIE Copaepxxanue ydyeOHOIro MaTepuasa

TPUTOHOMETPUUYECKUX (YHKLUH. Onpenenenue cinoxxHol ¢pyHkuuU. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (QYHKLIUH. 2 JIP 2,4,23,30
[Tpon3BoHast CIOKHON HYHKIIUH.

Tema 6.4. [IpakTrueckoe 3aHsATHE Copnepxanue yueOHOro Mmarepmuasa 5 JIP 2.4.23.30

Ne 10 «IIponsBoHas GQyHKIUN. [Tpaktuyeckoe 3arsitue NelQ o Teme «[IponsBognas GyHKIHNY. P

Tema 6.5. IlonsTue HenpepbIBHON Copepxanue yueOHOro MmaTrepuasa

¢byHKIMHU. MeToa HHTEpBaJIoB. [Tonsitue HenpepriBHON (yHKIMU. CBoMcTBa HenpepbIBHON (QYHKIUMU. CBSA3b MEXTY 2
HENPEPHIBHOCTHIO U AP PEepeHINPYEMOCTHIO PYHKIIMHU B TOUKE. AJITOPUTM pEIICHUS JIP 2,4,23,30
HEPAaBEHCTB METOJIOM MHTEPBAJIOB.

Tema 6.6. TI'eomerpuueckuii u | [IpodeccnoHaILHO—OPUEHTHPOBAHHOE CO/lePKAHUE

(bu3nyeckuil CMBICI TPOU3BOAHOM. ['eomeTpryeckuii CMbICI MPOU3BOAHON (PYHKIIMU — YTITIOBOM KO3 QULIHEHT
KacaTeJIbHOH K TpaduKy GyHKIUHU B TOUKE. Y paBHEHHE KacaTeIbHOH K rpaduky OK 01
GyHKIIMH. AJTOPUTM COCTaBIIEHUS! YpaBHEHHS KacaTelbHOM K rpaduKy QyHKIMH 2 P 2.4.23.30
y=f{(x). ®uznueckuii (MEXaHUIECKHI1) CMBICT IPONU3BOJHON — MTHOBEHHAsI CKOPOCTH B >
MOMEHT BpemeHHU t: v = S’ (t). usnueckuii CMbICT IPOU3BOIHON B
po(heCCHOHANBHBIX 3a7a4ax.

Tema 6.7. IIpakTuueckoe 3aHATHE Copepxxanue y4yeOHOTro MaTepuasa 2 JIP 2.4.23.30

Ne 11 «I'eomeTrpuueckuii u

ITpaktnyeckoe 3anstue Ne 11 no reme «I'eomerpuyeckuii 1 GU3NIECKUN CMBICTT
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(U3NYEeCKUN CMBICI IPOU3BOIHOWY. | TPOU3BOIHOMY.
Tema 6.8. Monoronnocts pyukiuu. | Coaep:kanue y4edOHOro MaTepHajia
Touku 3KcTpEeMyMa. Bo3spacranue u yObiBaHUE (YHKIHH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
byHKIIMY 3HaKY pou3BoAHON. [ToHsATHE MPOU3BOIHOI BBICIIETO MOPSIIKA,
COOTBETCTBUE 3HAKA BTOPOH MPOU3BOIHON BBITYKJIOCTH (BOTHYTOCTH) QYHKITUU HA 2
oTpe3ke. 3a/1aun Ha MAaKCUMYM U MUHUMYM. [IOHATHE acCUMIITOTHI, CIIOCOOBI UX JIP 2,4,23,30
oTpenieNieHus. AJTOPUTM UCCIIeAOBaHMS (DYHKIIMH U TIOCTPOCHHUS ee rpaduka ¢
MOMOIIBIO TPOU3BOAHOMU. J[poOHO-TuHeiHas Gynkuus. VccnenoBanue GpyHkuuu Ha
MOHOTOHHOCTH M ITOCTPOCHHE TPa(UKOB.
Tema 6.9. HanbGomnwiee u Coaep:xxanue yueOHOro MaTepuaJia
HauMEHbBIIICe 3HAYCHUS PYHKIIHH. Haxoxaenre HanOOIbIIero 1 HAMMEHBIIETO 3HAYCHUH (PYHKIIHIA, TOCTPOCHUE 2 JIP 2,4,23,30
rpad)KoB MHOTOYJICHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTUYecKOro aHajan3a.
Tema 6.10. IIpaktuyeckoe 3ansatue | Coaep:kaHue y4eOHOro MaTepuasa
Ne 12 «MccnenoBanue GpyHKUIUN C [TpakTuueckoe 3ausatue Ne 12 o teme «MccnenoBanue GyHKIUI ¢ TOMOIIBIO 2 P 2.4.23.30
MMOMOIIBIO TPOU3BOTHOW. MIPOU3BOTHOMN. >
Tema 6.11. Haxoxnenue Copepxanue yueOHOro MmaTrepmuasa
ONTUMAJIBHOIO pe3yibTaTa ¢ Haumensbiiee n Hanbosnbiliee 3Ha4eHUE (PYHKINU. 9
IIOMOIIBIO TPOU3BOIHOM B JIP 2,4,23,30
MPAKTUYECKHUX 3a/1auax.
Tema 6.12. Pemenue 3anau. Copepxanue yueOHOro MmaTrepuasa
[IpousBoHas GyHKIMH, €€ ®opmynsl 1 npasuia 1uddepenumposanusd. Mcenenopanne GQyHKINN € TOMOIIBIO 2 IP 2.4.23.30
MIPUMEHEHUE. npousBoHON. Hanbonpiiiee 1 HanMeHblee 3HaueHus QYHKITUH. T
Tema 6.13. IIpaktuyeckoe 3ansatue | [IpoeccnoHaILHO—OPUEHTHPOBAHHOE CO/IePKAHUE 5
Ne 13 «IIpumenenue npousBogHoit | Ilpaktuueckoe 3anstre Nel3 no teme «lIprumeHenne npon3BogHON QYHKIUN. JIP 2,4,23,30
GyHKIHR. CamocrosiTesibHast paboTa Ne6 5 JIP 2.4.23.30
CocraBiieHHe CIIPaBOYHOTO MaTepuaia o teme «IIponsBonHas GyHKITHNY. >
Pa3nes 7. MHOTOrpaHHHMKH M TeJia BpallleHusl 40
Tema 7.1. Bepmunsl, pebpa, rpanu Conep:xanue yueOHOro MaTepuaJia
MHOT'OTPaHHUKA. [TonsiTie MHOTOTpaHHUKA. Ero a1eMeHThI: BepIInHbL, pedpa, rpaHu. J(naroHanb. 2 TP 2.4.23 30
Cedenue. Boinmykiible 1 HEBBITTYKJIbIE MHOTOTPAHHUKH. >
Tema 7.2. Ilpusma, ee Copepxxanue y4yeOHOro MmarepuaJia
COCTAaBJIAIOLINE, CEUCHHE. [Tonsitne mpusmel. Ee ocHoBaHus u 00KoBbIe rpaHu. Beicota npusmel. [Ipsmas u 2 P 2.4.23.30
RPN

HakJIOHHas npusMa. Ee cedenue. [Ipsmas v npaBuiibHas IPU3MBIL.
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Tema 7.3. Ilapannenenumnen, Kyo. Copepxxanue yueOHOIro MaTepuasa
[Tapannenenunes, CBOMCTBA MPSIMOYTOJILHOTO TTapajuienenumneaa, kyd. Cedenue kyoa, JIP 2,4,23,30
napajuleJenunesa.
Tema 7.4. Ilupamuna, ee Conep:kanue y4eOHOT0 MaTepuaJia
COCTaBJISIOLINE, CEUEHHUE. [Tupamuna u ee anemenTsl. Ceuenue nupamusl. [lpaBunpHas nupamMuja. Y ceueHHas
nupamua. bokoBas v MmosiHasi TOBEPXHOCTh MPU3MBI, TUpaMu/ibl. [Lnomans 00KOBOH 1 JIP 2,4,23,30
[IOJIHOM NMOBEPXHOCTH NPU3MBI, TUPAMUIBL.
Tema 7.5.1TpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepHaJia JIP 2.4.23.30
Nel4 «[Ipuzma u nupamugay. ITpakTnueckoe 3anstue Nel4 o reme «llpusma u nupamugay. CTT
Tema 7.6. [Ipumeps! cummeTpuii B IIpodeccrnoHaILHO—OPUEHTHPOBAHHOE COAEPKAHME
npodeccun. CuMMeTpHs OTHOCUTEIBHO TOUKH, IPSIMOH, Ii1ockocTu. CuMMeTpust B KyOe, OK 01
napajienenunese, npusme, nupamuie. CuMmMeTpusi B IpUPOAE, ApXUTEKTYpE, JIP 2,4,23,30
TEXHHKE, B OBITY.
Tema 7.7. IIpaBriibHBIC Coaep:xxanue yueOHOro MaTepuaJia JIP 2.4.23.30
MHOTOTPaHHUKH, UX CBOWCTBA. [TonsiTre mpaBUIILHOTO MHOTOrpaHHuKa. CBOWCTBA NPAaBUILHBIX MHOTOTPAHHHUKOB. T
Tema 7.8. IIpakTuueckoe 3aHsTHE IIpodeccrnoHaILHO—OPHEHTHPOBAHHOE COAEPKAHUE JIP 2.4.23.30
Ne 15 «MHOrOrpaHHuKN». ITpakTnueckoe 3ansaTue Nel5 o reMe «MHOrOrpaHHUKW. CTT
Tema 7.9. O0o01IeHNE U Copaepxxanue ydyeOHOro MaTepuasa OK 06
CHUCTEMAaTU3alNsl 3HAaHUM. O6o6muenne u cucrtemaruzanus 3HaHui. [loaBenenne utoros 3a | cemectp. JIP 2,4.23.30
Tema 7.10. Hunuump, ero Conep:xxanue yueOHOro MaTepuaJia
coctapisitorre. Ceyenue uununaapa. | Llununap u ero snemenTsl. CeueHne HunHApa (MapamieibHOe OCHOBAHUIO U OCH). TP 2.4.23 30
Pa3BepTka nunmHapa. P
Tema 7.11. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Nel6 «{unusap». ITpaktnueckoe 3anstue Nel6 o reme «{umuuap». JIP 2,4,23,30
Tema 7.12. Konyc, ero Copaepxxanue yueOHOIro MaTepuasa
COCTaBJISIIOLIHE. Konyc u ero snementsl. CeueHne konyca (mapamuieabHOe OCHOBAHUIO U IPOXOJISIIee
yepes3 BEpIINHY), KOHnYecKue ceueHus. Pa3BepTka koHyca. Y cedeHHbIH KOHYC. Ero JIP 2,4,23,30
oOpa3yromias 1 BbicoTa. CeueHne yceueHHOro KOHyca.
Tema 7.13. [IpakTnueckoe 3aHsATHE IIpojeccrnonaIbHO—OPHEHTHPOBAHHOE COAEPKAHUE
Nel7 «Konycy. ITpakTnueckoe 3ansatue Nel7 o reme «KoHycy. JIP 2,4,23,30
Tema 7.14. lllap u chepa, ux Conep:kaHue y4eOHOT0 MaTepHuaJa
CCYCHUS. lap u chepa. Bzanmuoe pacrionoxxenne cepsl 1 mwiockoctd. CeyeHue mapa, chepsl. JIP 2,4,23,30
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Tema 7.15. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa 5 JIP 2.4.23.30
Nol8 «Cdepa, mapy. ITpakTrueckoe 3ansaTue Nel8 nmo reme «Cdepa, mapy». >
Tema 7.16. Ilonsatue 06 ob6wveme | Conep:kaHue y4eGHOT0 MaTepHasa
Tena. [Tonsitue 06 o6beme Tena. O0beM Kyba U PSAMOYTOIBHOTO Napasuienenunena. Oobem OK 02
npu3MBbl U IIHHAPA. OTHOLIEHHE 00bEMOB TIOTOOHBIX Tell. | eOMETpUYECKUI CMBICI 2 P 2.4.23.30
onpenenutens 3-ro nopsaka. OobeMbl mupamMuasl 1 Konyca. Oobem mapa. [lnomanu >
noBepxHocTel Tes. O0beMBbl U IIIONIaIM NOBEPXHOCTEN NOJOOHBIX TEll.
Tema 7.17. [IpakTuueckoe 3aHsTHE IIpodeccrnonaILHO—OPHUEHTHPOBAHHOE COAEPKAHME 5 JIP 2.4.23.30
Nel9 «O06BembI T, [Tpaktuueckoe 3anstue Nel9 no reme «OOBEMBI TEI». 7T
Tema 7.18. KomOunanmu IIpodeccnonaIbHO—OPUEHTHPOBAHHOE COAEPKAHME
MHOTOTPaHHUKOB U TE€JI BPaICHUSI. Komb6unanuu reomerpuueckux tei. Mcnonb3oBanne KOMOMHALMM MHOTOTPAaHHUKOB U 9
TEeJI BpallleHHUs B IPAKTUKO-OPUEHTHPOBAHHBIX 3a/1auax. [ 'eoMmeTpruieckue KoMOMHAIIUN JIP 2,4,23,30
Ha MPAKTUKE.
Tema 7.19. Pemenue 3amau. Copnepixanue y4eOHOro MaTepuasa 5
MHororpanHuku ¥ Tena BpameHus. | O0beMbl U IIIOIIA U TOBEPXHOCTH MHOTOI'PaHHUKOB U TeJl BpallleHUs!. JIP 2,4,23,30
Pasnen 8. IlepBooOpasnasi pyHKUMHU, ee IPUMEHEHHUE 23
Tema 8.1. IlepBooGpa3zHas GyHkiuu. | Comep:kaHue y4eOHOTO MaTepHaja
3aaya 0 BOCCTaHOBJICHUH 3aKOHA JABM)KEHHUS 110 U3BECTHOM cKopocTH. [loHsTHE
UHTErprupoBaHus. O3HaKOMIIEHHE C TIOHATHEM HHTErpaa 1 nepBooOpa3Hoi A
¢yukun y=f(x). Pemenue 3agau Ha cBsi3b IEPBOOOPA3HOM U €€ IPOU3BOJHOM, 2 TIP 2.4.23.30
BbIYHUCIIEHHE IEPBOOOPa3HOi 1 qanHoM ¢pyHkumu. Tabnuna Gopmyn amns P
HaXO0X/1eHUs NepBooOpa3HbIX. M3yueHune npaBusia BEIYUCIEHUS IEPBOOOPA3HOM.
[TpaBnia HaX0XJIeHHUs TEPBOOOPA3HBIX.
Tema 8.2. [IpakTiueckoe 3aHsATHE Copaepxxanue y4yeOHOro MaTepuasa 5
Ne20 «IlepBooOpazHas». ITpaktrnyeckoe 3anstue Ne20 o Teme «IlepBooOpazHasi». JIP 2,4,23,30
Tema 8.3. [Inomanp Conep:xanue yueOHOro MaTepuaJia
KPUBOJMHEWHON Tpameryu. 3agauu, NPUBOJAIINE K TTOHATHIO ONPEAETICHHOTO HHTErpajia — O BEIYUCICHUH
IJIOIIA Y KPUBOJIMHENHON Tpalenny, 0 NepeMelieHny Touky. [lonstue 2 JIP 2.4.23 30
OTpeNieIEHHOro UHTerpaia. ['eoMmeTpudeckuil 1 pU3MUECKUI CMBICI OMPEAETICHHOTO T
uHTerpana. ®opmyna Herorona — JleiOnua.
Tema 8.4. Heonpenenenuslii u Copepxxanue yuyeOHOIro MmaTepuaJia 5 TIP 2.4.23 30
ONpPEACICHHBIN UHTETPaJIbl. IToHsiTHE HEOTIPEETIEHHOTO0 HHTErpaIa. 7T
Tema 8.5. [IpakTuueckoe 3aHsTHe Copnepxxanue yuyeOHOro MmarepuaJia 2 JIP 2,4,23,30
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Ne21 «Heonpenenennsiii unrerpany. | Ilpakruueckoe 3anstue Ne21 no teme «HeonpeneneHHblil HHTErpaim.
Tema 8.6. [Tousitue 06 Coaep:xxanue yueOHOro MaTepHaJia
OIIpEIEIEHHOM UHTETpajie KaKk ["'eomeTpryecKuii CMBICI OIIPEIEIEHHOIO UHTETpala. 2
IJIOIIaAN KPUBOJIUHEHHOMN JIP 2,4,23,30
Tpaneuuu.
Tema 8.7. IIpakTuueckoe 3aHsATHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne22 «OmnipeneneHHbI HHTETPAIY. ITpakTueckoe 3anstue Ne22 no reme «OnpeielIeHHbII HHTErpai. P
Tema 8.8. Onpenenennslii unrerpan | Comep:kaHue yuedOHOTo MaTepHasia
B KU3HHU. ['eomeTpuueckuii cMbica onpeaeaeHHoOro uurerpaina. @opmyna Hetotona - JleiiOnuna.
Pemenue 3a/1a4 Ha IPUMEHEHHE MHTETPAJIa ISl BEIYUCICHUS (PU3NUCCKUX BEIHYHMH K 2 JIP 2,4,23,30
wiomazae. Ileppoodpasnas Gpynkuuu. [IpaBuna HaxoxaeHus nepsoodpasubix. Ee
IPUMEHEHUE.
Tema 8.9. [IpakTiueckoe 3aHsATHE IIpodeccnonanbHO—OPHEHTHPOBAHHOE COJePKAHME 2 IP 2.4.23.30
No23 «nTerpan u ero IIpaktuueckoe 3anstue Ne23 no reme «MHTErpas v €ero NPUMEHEHHEY. >
MIPUMEHEHHE. CamocrosiTeibHas padora Ne/ 5 JIP 2.4.23.30
CocraBieHue cupaBo4HOro Matepuana no reme «Murerpam. CTT
Pa3nen 9. Crenenn u kopuu. CreneHHast pyHKIHSA 19
Tema 9.1. Crenennas QyHkius, ee Conep:xxanue yueOHOro MaTepuaJia
CBOHCTBA. T[loHATHE KOpHSA N-Off CTENEHM U3 AeHCTBUTENbHOTO umcia. dyHkumm y = VX nx 2 JIP 2.4.23.30
cBoiicTBa 1 rpaduku. CBONCTBA KOPHS N-OM CTEIEHH. T
Tema 9.2. IIpeoOpazoBanue Coaepxxanue yueOHOIro MaTepuasa
BBIPA)KEHHI C KOPHIAMH N-0i [TpeobpazoBanne UppaOHAIbHBIX BBIPAXKEHUH. 2 JIP 2.4.23 30
CTEIICHH. T
Tema 9.3. TlpakTrueckoe 3aHsATHE Copaepxxanue y4eOHOro MaTepuasa 5
Ne24 «Pagukais». IIpaktuueckoe 3anstue Ne24 o reme «Pagukanbiy. JIP 2,4,23,30
Tema 9.4. CpoiicTBa cTeneHu ¢ Copaepxxanue y4yeOHOro MaTepuasa
panMoHaNbHBIM U JeiicTBUTENbHBIM | [IoHsSTHE cTeneHH ¢ 100bIM pallMOHANbHBIM MoKa3aTeneM. CTeneHHble QyHKIUH, UX 2 TP 2.4.23 30
ITOKA3aTENSIMU. CBOICTBa U rpaduKH. P
Tema 9.5. Pemenue Copepxxanue yuyeOHOIro MmaTepuaJia
UppalMOHAIbHBIX YPAaBHEHUH U PaBHOCHIIBHOCTD MPPALIMOHATIBHBIX YPAaBHEHUH U HEPABEHCTB. METObI X PEIICHUS. 2 P 2.4.23.30
»H523,

HEPABEHCTB.

PeuieHne nppanmoHAIBHBIX YPAaBHEHUN U HEPABEHCTB.
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Tema 9.6. Crenenu u KopHHU. Copepxxanue yueOHOIro MaTepuasa
Crenennast GyHKIHS. Onpenenenne crenneHHON GyHKuu. Mcnonb3oBanue ee CBOMCTB IPH pelICHUN 2 JIP 2.4.23 30
ypaBHCHHUIl U HEPABEHCTB. T
Tema 9.7. IlpakTuueckoe 3aHsTHE Conep:kanue y4eOHOT0 MaTepuaJia 2
No25 «CrerneHu U KOpHU». IIpaktuueckoe 3anstue Ne25 no reMe «CTEIEHH U KOPHUY. JIP 2,4,23,30
CamocrosiTesibHas padoTa Ne8 5
CocraBiieHHe cIpaBOYHOro MaTepuaia 1no teme « CTeneHu u KOpHU».
Pazpnen 10. IToka3aTenbHas pyHknus 17
Tema 10.1. IToxazarenbHas Copaepxxanue yuyeOHOIro MaTepuasa
¢byHKLUs, ee CBOWCTBA. CreneHb ¢ NPOU3BOJIBHBIM JEHCTBUTENILHBIM IIOKa3aTeneM. Onpenenenue
NoKa3aTeabHON PYHKINH, ee CBOICTBA U rpaduK. 3HAKOMCTBO C TPUMEHEHHEM 2
noka3zareiabHON QyHKIUM. Perienue noka3zaTenbHbIX ypaBHEHHH ()yHKIIMOHAIBHO- JIP 2,4,23,30
rpad)uIecKUM METOJIOM.
Tema 10.2. IIpaktudeckoe 3anatue | Coaep:kaHue yueOHOro MaTepuasa 9 P 2.4.23.30
No26 «ITokazatenbHast QyHKIIUSI. [Ipaktuueckoe 3anstue Ne26 no teme «IlokazarenpHas QyHKIMI. >
Tema 10.3. Pemenue Copnepxanue yueOHOIro MaTepuasa
ITOKA3aTEeNbHBIX YPABHEHUHN U Pemenne nokasarenbHbIX ypaBHEHUI METOIOM YPaBHUBAHUS [T0OKA3aTEJIEH, METOAOM
HEPABEHCTB. BBEJICHUSI HOBO NepeMeHHOH, (PyHKIIMOHAIbHO-TpaduIeckuM MeTo1oM. Perienune 2 P 2.4.23.30
MOKa3aTelbHbIX HepaBeHCTB. CHCTEMBbI TOKa3aTeIbHBIX ypaBHEHU. Pemenue cucrem >
NIOKA3aTeNbHbIX YPABHEHHH.
Tema 10.4. Pemenue 3a1au. Copaepxxanue yueOHOIro MaTepuasa
[TokazarenbHast QyHKLINS. Pemenne nmokas3aTesnbHbIX YPAaBHEHHMI METOJIOM YPAaBHUBAHUS [TOKA3aTeNIed U METOAOM 2 JIP 2.4.23 30
BBEJICHUS] HOBOM NIEPEMEHHOM. Penienne nokasareinbHbIX HEPABEHCTB. CTT
Tema 10.5. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia 2 JIP 2.4.23.30
Ne27 «Iloka3zarenbHble ypaBHeHuUs». | IIpaktnueckoe 3anstre Ne27 no teme «llokazarenbHble ypaBHEHUS Y. CTT
Tema 10.6. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuajia 2 JIP 2.4.23.30
Ne28 «Iloka3zarenbpHble ITpakTueckoe 3ansaTue Ne28 o reme «Iloka3arenbHble HEpaBEHCTBAY. CTT
HEPaBEHCTBAY. CamocTosiTeibHasi padora Ne9 5 JIP 2.4.23.30
CocrapieHue cipaBoyHoOro mMarepuaia no teme «llokazatenbHast QyHKIHS». P
Paznen 11. Jlorapudmsl. Jlorapupmudeckasi pyHkius 27
Tema 11.1. Jlorapudm yncna. Copnepxxanue yuyeOHOIro MarepuaJia 2
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Jlorapudm uncna. JlecaTHUHBIA U HATYpaJIbHBIN JIOTapH (MBI, YHUCITIO €. JIP 2,4,23,30

Tema 11.2. CgpoiictBa norapudmon. | Coaep:kaHue y4eOHOT0o MaTepHajia

Omnepanus gorapupMHUPOBAHUS. Cgoiicta orapudmon. Onepanus JorapuMupoBaHusl. JIP 2,4,23,30

Tema 11.3. Jlorapudmuueckas Conep:kanue y4eOHOT0 MaTepuaJia

(GyHKIIMS, ee CBOWCTBA. Jlorapugmuueckas QyHKIIUS U €€ CBOHCTBA. JIP 2,4,23,30

Tema 11.4. Ilpaktuueckoe 3ausitue | Coaep:kaHue y4edOHOro MaTepHajia

Ne29 «I'paduku norapudmuueckux | [Ipakruueckoe 3arstre Ne29 mo teme «I paduku gorapudMudeckux QyHKITHIL. TP 2.4.23 30

byHKIUN. T

Tema 11.5. Pemenue Copepxanue yueOHOTro MaTepuasa

Jorapu(pMUUECKUX YpaBHEHUN U [TonsiTue norapupmmuyueckoro ypasHeHus. Onepanus OTeHIUPOBaHUsA. TpH OCHOBHBIX

HEPABEHCTB. METO/Ia PEeUICHHUs JIOTapu(PMUUIECKIX YpaBHEHUH: (PYHKIIMOHAIBHO-TpaduyecKuid, TP 2.4.23 30
METO/ MOTEHIMPOBAaHUS, METOJ BBEICHUS HOBOI nepeMeHHol. Jlorapupmuueckue P
HEPABEHCTBA.

Tema 11.6. Cucremsl Copepxanue yueOHOIro MaTepuasa

Jorapu(pMUUECKUX YpaBHECHHH. AJNTOPUTM pEeLIeHHs CUCTEMBl YpaBHEHUN. PaBHOCHIIBHOCTD JIorapu()MUIEeCKUX IP 2.4.23.30
ypaBHEHHU I U HEPABEHCTB. T

Tema 11.7. Ilpaktudeckoe 3anartue | Coaep:kaHue yueOHOro MaTepuasa

Ne30 «JIorapudpmuueckne [TpakTrueckoe 3ansaTue Ne30 o reme «Jlorapupmuueckre ypaBHEHUS. JIP 2,4,23,30

YPaBHEHUSD.

Tema 11.8. IIpaktnueckoe 3ansatue | Coaep:kanue yueOHOro MaTepuasia

Ne31 «Jlorapudpmuyeckue [Tpaktnyeckoe 3ansaTue Ne31 no teme «Jlorapupmudeckne HepaBeHCTBAY. JIP 2,4,23,30

HEPABEHCTBAY.

Tema 11.9. Jlorapudmsl B npupone | IlpodeccnoHabHO—OPHEHTHPOBAHHOE COAEP:KAHTE OK 01

Y TEXHHKE. [Tpumenenue norapudma. Jlorapupmuyeckas cnmpaiib B mpupoje. Ee JIP 2.4.23 30
MaTeMaTHIECKHE CBOMCTBA. T

Tema 11.10. Pemenue 3amay. Conep:xanue yueOHOro MaTepuaJia

Jlorapugmsl. Jlorapupmuueckas Jlorapugmuueckas GpyHkuus. Pemnenne npocteimmx gorapuMUUECKX ypaBHEHUH. JIP 2,4,23,30

byHKIHS.

Tema 11.11. IIpaktrueckoe 3anstue | [IpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/IePKAHUE JIP 2.4.23.30

529,

No32 «Jlorapudmbn. ITpaktrueckoe 3anstue Ne32 o reme «Jlorapudmon.

CamocrosiTeibHasi padora NelO JIP 2.4.23.30

CocraBiieHHEe CIIPaBOYHOT0 MaTepuaia 1o teme «Jlorapudmony.
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Pazgen 12. MHoskecTBa. DiieMeHThI TeOpuH rpados 15
Tema 12.1. MuoxectBa. Onepanun | Conep:kanue yueOHOro MaTepuajia
C MHOJKECTBAMH. [Tousitue MmuoxectBa. [logmuoxectBo. Oneparuu ¢ MHOKecTBaMu. Oniepaliuu ¢ 2 P 2.4.23.30
MHOECTBaMU. Pelienne npukiiagHbIx 3a/1a4. CT
Tema 12.2. [IpakTudeckoe 3aHsATHE IIpodeccnoHaIbHO—OPUEHTHPOBAHHOE COlEPKAHME
No33 «MHOXKECTBAY. [Ipaktuueckoe 3anstue Ne33 o reme «MHOXKECTBaAY. 7 JIP 2,4,23.30
Tema 12.3. I'padbr. Coaep:xanue yueOHOro MaTepuaJia 5
ITonsitue rpada. CBsa3HbIM rpad, AepeBo, UK Ipad Ha MIIOCKOCTH. JIP 2,4,23,30
Tema 12.4. Pemenue 3amau. Coaep:xanue yueOHOro MaTepuaJia
MHoKecTBa, Tpadbl K UX Onepanuu ¢ MHOXKecTBaMU. OnIMcaHuEe PeaIbHbIX CUTYalUi ¢ TOMOIIBI0 MHOKECTB. 2 [K 5.4
NpUMeHeHMe. [Tpumenenue rpadoB K PEHICHUIO 3a/ad. JIP 2,4,23,30
Tema 12.5. [IpakTuueckoe 3aHsTHE Coaep:xxanue yueOHOro MaTepuaJia 5 JIP 2.4.23.30
Ne34 «I'padbi». [Tpaktuueckoe 3anstue Ne34 o reme «I'padbi». >
CamocrosiTeibHasi padora Nell 5 IP 2.4.23.30
CocraBieHue cupaBoyHOro Matepuaia no reme «Muoxectsa. ['padb». >
Pa3nes 13. J1eMeHThl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH 25
Tema 13.1. OcHOBHBIE OHATHUS Copepxanue yueOHOro MmaTepuasa OK 05
KOMOHWHATOPHKH. [lepecTaHOBKH, pa3MeIICHUs], COUCTAHUSI. 2 JIP 2,4,23,30
Tema 13.2. [Ipaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne35 «IlepecranoBky, pasmemenns, | lIpaktndeckoe 3austue Ne35 o teme «llepecTaHOBKH, Pa3MEIICHHS, COUYCTAHHSY. 2 TK 5.4
JIP 2,4,23,30
COUETaHUS.
Tema 13.3. CoObiTHE, BEPOSTHOCTH Conep:xxanue yueOHOro MaTepuaJia
cobbiTHs. CloxkeHne 1 yMHOKeHne | COBMECTHBIC M HECOBMECTHBIC COOBITHS. TeopeMbl 0 BEPOSITHOCTH CYMMbI COOBITHIA. 9 OK 07
BEpOATHOCTEH. VYcnoBHas BEpOATHOCTh. 3aBUCHUMbIE U HE3aBUCUMBIE COOBITHS. TeopemMsl 0 JIP 2,4,23,30
BEPOSATHOCTH MPOU3BEICHUS COOBITHIA.
Tema 13.4. BeposiTHOCTE B Conep:xanue yueOHOro MaTepuaJia
npo(ecCHOHANTBHBIX 3a1a4ax. OTHOocUTeIbHASI YACTOTA COOBITHS, CBOMCTBO €€ YCTOMYUBOCTH. CTaTUCTHYECKOE 2 OK 01
onpenenaeHue BeposTHOCTH. OLIeHKa BEPOSITHOCTH COOBITHS. JIP 2,4,23,30
Tema 13.5. IIpaktuueckoe 3anatue | IIpodeccnoHaIbHO—OPHEHTHPOBAHHOE COEP/KAHME 5 IIP 2.4.23.30
529,

Ne36 «Teopust BeposiTHOCTEI.

[TpakTuueckoe 3ansatue Ned6 no reme «Teopus BEpOSITHOCTEN.
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Tema 13.6. JluckperHas cinyyaiiHas | Coaep:kaHue yueOHOro MaTepuasa
BEJIMYHMHA, 3aKOH ee pacipesieiienns. | BAIbI CydaiHbIX BenuauH. OnpeseseHre AUCKPETHOM CITy4aiiHON BEINYNHBL. 3aKOH 2 IP 2.4.23.30
pacrpeeneHus JUCKPETHOM CIIy4YallHOW BEJIMYKMHBI. E€ 4nCIIOBbIE XapaKTEPUCTUKH. 7T
Tema 13.7. 3agauu Mmaremaruueckoil | IlpodeccuoHaIbHO—OPUEHTHPOBAHHOE COIEPKAHME
CTATUCTHUKHU. Bapuauuonnsiit psig. [lonuron yactot u ructorpamma. CTaTUCTUYECKUE
XapaKTEePUCTUKHU psijia Habr01aeMbIX TaHHBIX. [lepBrudHas 00paboTka CTaTHCTUYECKHUX 2 JIP 2,4,23,30
naHHbIX. ['paduueckoe ux npeacrasnenue. Haxoxaenue cpeqHUX XapaKTepUCTHUK,
HaOronaeMbIx JaHHbIX. CocTaBiieHue TaOJIMI M JMarpaMM Ha IPaKTUKE.
Tema 13.8. [IpakTuueckoe 3ansTHE IIpodeccnoHaAIbLHO—OPHEHTHPOBAHHOE COACPKAHME
Ne37 «MartemaTuueckast ITpakTnueckoe 3ansaTue Ne37 o reMe «MaremaTudeckasi CTaTUCTHKA». 2 OK 03
JIP 2,4,23,30
CTaTUCTHKAY.
Tema 13.9. Pemenue 3amau. Coaep:xxanue yueOHOro MaTepuaJia
DneMeHTbl KOMOMHATOPUKH, OnemeHTbl KOMOUHATOpUKU. COOBITHE, BEPOSITHOCTH COOBITUS. Cl10XKEHHUE U 2 IP 2.4.23.30
CTaTUCTUKH U TEOPUU BEPOSITHOCTEH. | YMHOKEHHUE BEPOSITHOCTEN. P
Tema 13.10. IIpaktnueckoe 3austue | Conep:kaHue y4eGHOr0 MaTepHuasa 2 IP 2.4.23.30
Ne38 «KombuHaropuka u Teopust ITpaktuyeckoe 3ansatue Ne38 no Teme «KomMOMHAaTOpHKA U TEOPUS BEPOSITHOCTEN». CTT
BEPOATHOCTEW. CamocrosiTeibHasi padora Nel?
CocrapneHue cipaBoyHoro marepuaia no reme «Komounaropuka. Teopus 5 JIP 2,4,23,30
BEPOSITHOCTEIN .
Pa3nes 14. YpaBHeHHs 1 HEpaBEeHCTBA 23
Tema 14.1. PaBHOCHIIBHOCTB Conep:xanue yueOHOro MaTepuaJia
ypaBHEHHi 1 HEPABEHCTB. PaBHOCMIIBHOCTB YpaBHEHMI U HepaBeHCTB. OnpeneneHus. OCHOBHBIE TEOPEMBI
PaBHOCUJIBHBIX TIEPEX0/jaX B YpaBHEHUSAX U HepaBeHCTBaX. OOIue METOAbl PEeLICHUS 9
YpaBHEHMIA: IEPeX0 OT paBeHCTBA (PYHKIUH K paBEHCTBY apryMEHTOB JUIS JIP 2,4,23,30
MOHOTOHHBIX (DYHKLHH, METO/ pa3oKEHUsI Ha MHOKHUTEIH, METO/1 BBE/IEHUSI HOBOM
NepeMeHHOH, PyHKIIMOHATbHO-TpaQUUECKU METOI.
Tema 14.2. I'paduueckuit metox Conep:xanue yueOHOro MaTepuaJia
peleHus ypaBHeHHﬁ, HEPABEHCTB. OO01He METOIBI peliCHus HCPABCHCTB: ICPEXOJ OT CPABHCHUA 3HAUYCHUU (I)yHKL[I/Iﬁ K
CPaBHEHMIO 3HAUYEHHUH apryMEHTOB JJI1 MOHOTOHHBIX (YHKIMN, METOJl HHTEPBAJIOB, 2 TP 2.4.23.30
529,

bynkunonanbHO-Tpaduueckuii Meto. ['paduueckuit MeTo1 perieHus: ypaBHEHUH U
HEpaBEHCTB.
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1 2 3 4
Tema 14.3. [Ipaktuueckoe 3ansatue | [IpodeccnoHaIbHO—OPUEHTHPOBAHHOE CO/IEP:KAHUE
Ne39 «Pemienne ypaBHEHHMI. [IpakTuueckoe 3ansatue Ne39 no teme «PemieHue ypaBHEHUN». 2 P 2,4,23,30
Tema 14.4. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne4( «Penrenye HEPaBEHCTBY. IIpakTnueckoe 3ausatue Ne4( no reme «PenieHue HEpaBEHCTBY. 2 P 2,4,23,30
Tema 14.5. YpaBHeHus u Conep:kanue y4eOHOT0 MaTepuaJia
HEPABEHCTBA C MOJYJIEM. Omnpenenenue monyisa. Packpeitue Monyiis o onpenenenuto. [Ipocreiimme ypaBHeHus
U HepaBeHCTBa ¢ MofyJeM. [I[puMeHeHre paBHOCUIIBHBIX IEPEXO0/I0B B OIMPEICICHHBIX 2 TP 2.4.93 30
TUIIAX YPaBHEHUU U HEPABEHCTB C MOAYJIeM. 3HAaKOMCTBO ¢ napameTrpoM. [Ipocreiimue >
YpaBHEHHUS U HEPABEHCTBA C MapaMeTPOM.
Tema 14.6. IIpaktuyeckoe 3ansatue | Coaep:kaHue yueOHOro MaTepuasa
Ne41 «ITapameTpbi». [Tpaktuyeckoe 3ansatue Ne41 no teme «IlapameTpbi». 3 JIP 2,4,23.30
Tema 14.7. Cocrapnenue u penieaue | [IpogeccuonaibHO—OpHEeHTHPOBAHHOE COEPKAHHE
IpodeCCHOHATBHBIX 3a1a4 C Pemnenne TekCcTOBBIX 3a/1a4 TPOPECCHOHATBHOTO COICPIKAHUSL. 2
. JIP 2,4,23,30
MTOMOUIBbIO YpaBHEHUI.
Tema 14.8. Pemenue 3amau. Conep:xanue yueOHOro MaTepuaJia
YpaBHEHHs U HEPABEHCTBA. OO01mre MeToIbI peleHusl ypaBHEHU. Y paBHEHHS U HEPaBEHCTBA C MOAYJIEM U C 2 JIP 2,4,23,30
napaMeTpami.
Tema 14.9. O600menne u Copnepxanue yueOHOIro MaTepuasa 2 JIP 2.4.23.30
CHCTEMATH3ALUS 3HAHMUIA. O6o006menue u cucreMarusanus 3Hannii. [logsenenue uroros 3a Il cemectp. T
CamocrosiTeibHasi padota Nel3 4 JIP 2.4.23.30
CocraBlieHHE CITPAaBOYHOTO MaTEpHalIa IO TEME «YPaBHEHHS M HEPABEHCTBAY. CTT
IIpomexyTouyHas aTTecTanMsA 30
Bceero: 253
IMpomexyTounas arrecTanus: 3a4er ¢ ouenkoii (I cemecmp)
IIpoMeskyTouHasi aTTecTalusi: NUcbMeHHbIH 3k3amen (11 cemecmp)
Hror 340
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3. YCJIOBUS PEAJIM3ALIMU TPOT'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBanusi K MUHMMAJILHOMY MATEPUAJIbHO—TEXHUYECKOMY 00ecreyeHnIo

Yy4eOHblil mpeAMeT pealiu3yeTcsi B ydeOHOM KaOMHETe MPUKIIATHON MaTeMaTHKU.

OO6opynoBaHue yueOHOTO KaOWHETa:

— M0CaZ0YHbIE MECTA MO KOJIMYECTBY 0OYJaIOLIHXCS;

- pabouee MecTo MpenoaBaTes;

- METOJIMYECKUE MaTepHalIbl 110 AUCLHUILINHE;

Texnuueckue cpeiacTBa oO0yyeHHs paboyero Mecrta IpenojaBaTelii:  KOMIIBIOTEPHOE
000pyZOBaHUE, KOTOPOE JOJDKHO COOTBETCTBOBATh COBPEMEHHBIM TpeOOBaHUSAM O€30MaCHOCTH U
HaAEKHOCTH, MPEAYCMATPUBATh BO3MOXHOCTH MHOTO(QYHKIIMOHAJIBLHOTO HCIIONb30BaHUS KaOMHETa, C
LENBI0 W3YyYEHHS COOTBETCTBYIOLICH JUCHMIUIMHBL, MYJIbTUMEIUHHOE 000pymoBaHHE (TPOCKTOp H
MIPOEKIIMOHHBINA SKpaH UM UHTEPaKTUBHAsS JOCKA), IOKAIbHAs CETh C BBIX0/A0M B Internet.

HaumeHoBaHue cHenuMagbHOrO TIOMEIICHUS: TIOMEIIEHHE JUIS CaMOCTOATENbHON paboThl,
UYuranpHeiii 3a1. OCHAILIEHHOCTh: pabodee MecTo, KOMIbIOTEp (HOYTOYK) C IOCTYIIOM K ceTu «HTepHeT»
u OUOC.

HaumeHoBaHue crenanbHOTO MOMEIICHUS: yueOHasi ayAUTOPUS IS TPOBEACHUS MPAKTUYECKUX
3aHSATHHA, TPYNIOBBIX KOHCYIbTAIMNA, WHIUBUAYATbHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJIA,
MIPOMEXYTOUHOM aTTecTtanuu, YdeOHas ayAUTOpPHUM, OCHAIIEHHbIE OOOpYJOBaHHWEM U TEXHUYECKHUMHU
cpeactBamMu  oOyudeHusi. OcHameHHOCTh: KomrmiekT ydeOHOH Mebenn, HOYTOYK, TNPOEKIMOHHOE
o0opynoBaHue (MyJIbTUMETUINHBINA TPOEKTOP U IKPaH).

IlepeveHb JTHIIEH3NOHHOTO M CBOOOHO PACIIPOCTPAHAEMOr0 MPOrPAMMHOIO0 00ecredeHHs :

Microsoft Office 2010 Professional Plus (ITaker mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64—bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel OM1OC OpHUIIC

AutoCAD

KOMITAC-3D

IIpu u3yvyeHun IMCHUILIHHBI B (popMaTe 3J1eKTPOHHOI0 00y4yeHus ¢ ucnoan3zosanuem 10T

HeorpanuueHHass BO3MOXXHOCTh JocTymna oOyuatomerocss k OMOC u3 m1000# TOUYKH, B KOTOpOH
UMeeTcss JIOCTYNl K WH(OPMAIMOHHO—TEJIeKOMMYHUKAIMOHHON cetn «MHTepHeT» (nmamee — ceTh
«HTEepHeT»), KaK Ha TEPPUTOPUN OPTAHU3AIINH, TaK U BHE €€.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO—KJIMEHT).

3.2. UupopmannoHHOe o0ecniedeHre peaju3aluu NPOorpaMmsbl

Jns peanuzanuu mporpammbl OUOIHOTEUHBINH (OHJI 00pa30BaTENbHON OpraHU3alUU JI0JKEH
UMETb MeYaTHbIe U/UIH 3JEKTPOHHbIE 00pa3oBaTeIbHble U HH(POPMAIIMOHHBIE PECYPCHI, PEKOMEH1yeMble
U1 UCTIOJIB30BaHUs B 00pa30BaTEIbHOM IIPOLECCE.

Ilepeyenb pexkoMeHayeMbIX Y4eOHBIX M3JAHUMH, JAONOJHUTEJbHOH JuTepatypsl UHTEpHET—
pecypcoB, 0a3bl JaHHbIX 0M0JIMOTEeYHOr0 hoHaA:

OcHOBHBIC HCTOYHHMKH:

1. Mopakosuu A.I'. MaremaTuka: anredpa ¥ Hayajlla MaTeMaTHYECKOrO aHajin3a, T€OMETpUs.
Anrebpa u Hauvana maremaruyeckoro aHaimza 10— 11 kiaccel: yuyeOHUK i 0011€00pa30BaTEIbHbBIX
opranu3aiuii: 6a3oBbiii yposeHb: B 2 u. U. 1/ A.I'. Mopakosuuy, I1.B. CemenoB, —11—e u3s., crep. — M.:
Mmuemosuna, 2022. — 448c.

2. MopakoBuu A.I'. Maremaruka: aiaredpa ¥ Hayajla MaTeMaTHYECKOTO aHAN3a, T€OMETPHsL.
Anrebpa u Havasia Matemarudeckoro anammza 10— 11 xmaccel: yueOHHMK Aisi 00rieoOpa3oBaTeIbHbBIX
opranu3zanuii: 6a3oblii ypoBenb: B 2 4. Y. 2 / [A.I'. MopakoBuu u ap.]; nox pea. A.I'. MopakoBuya. —
11-e uzn., crep. — M.: MHemo3suHna, 2022. —271c.
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JlonoJTHUTeIbHbIe HCTOYHMKH (U151 BBITIOJHEHUSI BHEAYIUTOPHON CAMOCTOSITEIbHON pabOTHhI):

3 bammako, M. U., Maremaruka. Ilpaktukym : ydeOHO-mpakTHueckoe mocooue / M. H.
bammvaxkos, C. b. Dutuna. — Mocksa : KaoPyc, 2023. — 294 c. — ISBN 978-5-406-10588-7. — URL.:
https://book.ru/book/945228

4 Cepmpix, W. 10., Huckpernas Mmartemarwka : ydebnoe mocobme / M. 0. Cempix, 1O. Bb.
I'pebenmukoB. — MockBa : KnoPyc, 2022. — 329 c¢. — ISBN 978-5-406-09534-8. — URL:
https://book.ru/book/943182

Ilepuoauyeckue M31aHuA:

Hayka u xu3Hb

Ponuna

DKOHOMMKA KEJIE3HBIX TOPOT

IMepeyens npogeccHoHAIbHBIX 0a3 TaHHBIX 1 HHPOPMANHOHHBIX CIIPABOYHBIX CHCTEM:
1. OmnexrtponHas wuHpopmanmoHHas oOpasoBatenbHas cpega OpUIIC. — Pexum pocryna:
http://mindload.ru/
CIIC «Koncynbrant [TImoc» — Pexxum goctyma: http://www.consultant.ru/
3. OBC YuebHO-MEeTOAMUYECKOro EeHTpa M0 00pa30BaHUIO HA JKEIE3HOAOPOKHOM TpaHcnopte (Db
YMII XKT) — Pexxum nocryma: https://umczdt.ru/
ObC uznarenscrBa «Jlanb»— Pexxum nocryna: https://e.lanbook.com/
5. OBC BOOK.RU- Pexxum nmocryma: https://www.book.ru/

no

&
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA

KOHTpOHB u OLICHKa

pe3yNbTaTOB

OCBOCHMUA

y4eOHOro mpeaMeTa  OCYIIECTBISETCS

MpenoiaBaTesieM B MPOLIecCce MPOBEACHUS MPAKTUYECKUX 3aHATUM, TECTUPOBAHUS, a TAKKE BBHIMOTHEHUS
oOyuaroluMuUCs UHIMBUYaIbHBIX 3a1aHuil. [IpomexxyTounas arrecramus B ¢popme 3adyera ¢ oreHKoil (|
cemecTp) u nuchMeHHOTo 3k3amena (11 cemectp).

Oo6mue komnerenuuu (OK), Tu4HOCTHBIE

Tun oeHoYHbIX

pe3yabtatsl (JIP) Pasnen/Tema MeponpUATHI
OK.01 Bsibupate croco6sr pemeHusi | P4, Tema 4.8, TectupoBanue
3a/1a4 npodeccuonansHoit | P6, Tema 6.6 VYcTHbIl onpoc
NEeATENbHOCTHU MPUMEHUTEITBHO kK | P7, Tema 7.6
pa3IMYHBIM KOHTEKCTaM P11, Tema 11.9
JIP 2,4,23.30

OK 02. Mcnonbs30BaTh COBPEMEHHbBIE
Cpe/ICTBa IMOUCKa, aHallu3a U
MHTEepHpeTanuyu HHPOpMaluu, U
nH(OPMALIMOHHBIE TEXHOJIIOTUU IS
BBITIOJIHEHUS 33]71a4 MPO(eCCUOHATBHOM
JeSITeNIbHOCTH

JIP 2,4,23,30

P7, Tema 7.16

TectupoBanue
YcTHBI onpoc

OK 03. IlnanupoBath 1 peaan30BbIBaTh
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEINPUHIMATENBCKYIO IEATEILHOCTD B
npodeccuoHanbHOH chepe,
WCTIOJIH30BATh 3HAHMS IO IPABOBOU U
(uHAHCOBON TPAMOTHOCTH B PAa3IUYHBIX
KU3HEHHBIX CHTYyaIUsIX

JIP 2,4,23,30

P13, Tema 13.8

TectupoBanue

YcTHBI onpoc
Pe3ynbrar BEIOIHEHUS
MPAKTUYECKUX paboT

OK 04. ¢ pexTuBHO
B3alMO/ICIICTBOBATh U pabOTaTh B

KOJUIEKTHBE U KOMaH/E
JIP 2,4,23,30

P2, Tema 2.1

TectupoBanue
YcTHBII onpoc

OK 05. OcyuiecTBisATh yCTHYIO U
MMCbMEHHYI0O KOMMYHHUKAIUIO Ha
rOCyJIapCTBEHHOM sA3bIKe Poccuiickon
denepanun ¢ yaeToM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JIP 2,4,23,30

P13, Tema 13.1

TectupoBanue
YcTHBII onpoc

OK 06. IIposiBiIATh rpak1aHCKO-
MMaTPUOTUYECKYIO TIO3ULIUIO,
JE€MOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULIMOHHBIX
POCCUICKHX JyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
TFapMOHM3aLUU MEKHALMOHAIBHBIX U
MEKPEJIIUTHO3HBIX OTHOLICHUH,
MIPUMEHSTh CTaHIAPTHI
AHTUKOPPYILHUOHHOTO NTOBEACHUS

P7, Tema 7.9

TectupoBanue

YeTHBIN onpoc
Pesynprar BEINOIIHEHHS
MPAaKTUYECKUX paboT
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JIP 2,4,23,30

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY’Karollen cpebl,
pecypcocOepekeHHI0, TPUMEHSITh
3HaHUs 00 N3MEHEHUH KJIMMaTa,
MIPUHITUITBI OE€PEHKITNBOTO
MPOU3BOJICTBA, Y3 (HEKTUBHO
JIEICTBOBATh B UPE3BbIYaNHBIX
CUTYyaLUsAX

JIP 2,4,23,30

P13, Tema 13.3

TectupoBanue
YcrHblit onpoc

[1K.5.4 Opranu3oBbIiBaTh U
KOHTPOJIUPOBATH BHITIOJIHEHHUE PA0OT 1O
TEXHUYECKOMY 00CTy>KHBAHHUIO,
PEMOHTY U MOJIEPHHU3ALIUUA OOBEKTOB
KEJIE3HOJOPOKHOM IJIEKTPOCBSZH

P12, Tema 12.4
P 13, Tema 13.2

TectupoBanue

YceTHBII onpoc
PesynbTat BbINONHEHUS
MPAaKTUYECKUX padboT

5. HEPEYEHbB UCITOJIB3YEMbBIX METOJ0OB OBYYEHUSA
5.1 IlaccuBHBIE: JICKIIUU, TECTUPOBAHUE TI0 pa3JieiaMm.

5.2 AKTHUBHBIE H HHTEPAKTUBHbIE: KCHC — CTaINH, OPCHH—PUHT.
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